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ANNEX 01 
SRI LANKAN STANDARDS 
SPECIFICATIONS FOR POTABLE WATER 
PHYSICAL AND CHEMICAL REQUIREMENTS 
TABLE I - Physical Requirements 
CHARACTERISTIC 
(1) 
MAXIMUM DESIRABLE LEVEL 
(2) 
MAXIMUM PERMISSIBLE 
LEVEL 
(3) 
COLOUR 05 Units 30 Units 
ODOUR Unobjectionable Unobjectionable 
TASTE Unobjectionable Unobjectionable 
TURBIDITY 2 Jackson Turbidity 8 Jackson 
Units Turbidity 
Units 
ANNEX 
TABLE 2 - Chemical Requirements (Basic) 
SUBSTANCE OR 
CHARACTERISTIC 
(1) 
MAXIMUM DESIRABLE 
LEVEL 
(2) • 
MAXIMUM PERMIS­
SIBLE LEVEL, 
(3) 
H 
p RANGE 7.0 - 8.5- 6.5 - 9.0 
ELECTRICAL CONDUCTIVITY 75 us/cm 3500 us/cm 
CHLORIDE (AS CI) 200 mg/1 1200 mg/1 
FREE RESIDUEL CHLORINE 
(AS C l 2 > 0.2 mg/1 
ALKALINITY (TOTAL AS CaCo^) 200 mg/1 400 mg/1 
FREE AMMONIA 0.06 mg/1 
ALBUMINOID AMMONIA 0.10 mg/1 
NITRATE (AS N) 10 mg/1 
NITRITE (AS N) 0.01 mg/1 
FLUORIDE (AS F) 0.6 mg/1 1.5 mg/1 
TOTAL PHOSPHATES (AS PO ) 
4 
2.0 mg/1 
TOTAL RESIDUE 500 mg/1 2000 mg/1 
TOTAL HARDNESS (AS CaCcy 250 mg/1 600 mg/1 
TOTAL IRON (AS Fe) 0.3 mg/1 1.0 mg/1 
SULPHATE (AS SO ) 
4 
200 mg/1 400 mg/1 
ANNEX 
TABLE 3 - Chemical Requirements (Optional) 
SUBSTANCE OR 
CHARACTERISTIC 
(1) 
MAXIMUM DESIRABLE 
LEVEL 
(2) 
MAXIMUM PERMIS­
SIBLE LEVEL 
(3) 
ANIONIC DETERGENTS 0.2 1 
PHENOLIC COMPOUNDS (AS 
PHENOLIC OH) 0.001 mg/1 0.002 mg/1 
GREASE AND OIL 1.0 mg/1 
CALCIUM (AS Ca) 100 mg/1 240 mg/1 
MAGNESIUM (AS Mg) Not more than 30 mg/1 
if there are 250 mg/1 
of sulphate. If there 
is less Sulphate, mag­
nesium upto 150 mg/1 
may be allowed. 140 mg/1 
COPPER (AS Cu) 0.05 mg/1 1.5 mg/1 
MANGANESE (AS Mn) 0.05 mg/1 0.5 mg/1 
ZINC (AS Zn) 5.0 mg/1 15 mg/1 
ALUMINIUM (AS Al) 0.2 mg/1 
PESTICIDE RESIDUE As per. WHO/FAO 
requirements 
COD (CHEMICAL OXVGEN 
DEMAND) 10 mg/1 
ANNEX 
TABLE 4 - Toxic Requirements 
SUBSTANCE 
I 
UPPER LIMIT OF 
CONCENTRATION 
ARSENIC (AS As) 0.05 mg/1 
CADMIUM (AS Cd) 0.005 mg/1 
CYANIDE (AS Cn) 0.05 mg/1 
LEAD (AS Pb) 0.05 mg/1 . 
MERCURY. (TOTAL AS Hg) 0.001 mg/1 
SELENIUM (AS Se) 0.01 mg/1 
CHROMIUM (AS Cr) 0.05 mg/1 
ANNEX 02 
SRI LANKA STANDARDS FOR 
INDUSTRIAL WASTE WATER DISCHARGED INTO 
INLAND SURFACE WATERS 
SLS 652 : 1984 
f"7~—•—•— • • — " ' - »— • 
| PARAMETERS VALUES ( N O T TO E X C E E D ) j 
i 
i BOD IN 5 DAYS, AT 20°C 30 
H 
P 
1 
between 6 and 8.5 i 
SUSPENDED SOLIDS, mg/1 50 
| TEMPERATURE ; C i 4 0 
OIL AND GREASE, mg/1 10 
PHENOLIC COMPOUNDS, mg/i ' .0 
CYANIDES, mg/1 0.2 i 
SULPHIDES, mg/1 j " 2.0 
FLUORIDES, mg/1 2.0 
i 
TOTAL RESIDUAL CHLORINE, mg/1 1 .0 
j ARSENIC, mg/1 0.2 
! CADMIUM, mg/1 
j 
0.1 
1 CHROMIUM, mg/1 0.1 
1 COPPER, mg/1 3.0 
LEAD, mg/1 0.1 
MERCURY, mg/1 
i 
0.0005 
| NICKEL, mg/1 3.0 
! SELENIUM, mg/1 
I 
0.05 
! ZINC, mg/1 5.0 
j AMMONIACAL NITROGEN, mg/i 50 
; PESTICIDES Absent 
: RADIOACTIVE MATERIALS 
1 
ALPHA EMITTERS,
 Mc/ml 
-7 
10 
BETA EMITTERS, yc/m'l 
, o - - 6 
CHEMICAL OXYGEN DEMAND, mg/i 250 
mg/1 - M I L I G R A M S P E R L I T R E 
jic/nil - M I C R O C U R I E S P E R M I L I L I T R E 
B O D - B I O C H E M I C A L O X Y G E N D E M A N D 
Annex 03 
CENTRAL ENVIRONMENTAL AUTHORITY 
TOLERANCE LIMITS FOR INDUSTRIAL WASTE WATER DISCHARGED INTO 
MARINE COASTAL WATERS 
Ret. INDIAN STANDARD 7968 - 1976 WITH MODIFICATIONS 
PARAMETERS VALUES NOT TO BE EXCEEDED 
BIOCHEMICAL OXYGEN DEMAND (BOD) 
(5 DAYS AT 20°C) mg/1 
TOTAL SUSPENDED SOLIDS 
a. FOR PROCESS WATERS, mg/1 MAXIMUM 
b. FOR COOLING WATER EFFLUENT 
PARTICULE SIZE OF 
50 
100 
TOTAL SUSPENDED MATTER CONTENT O F 
INFLUENT'COOLING WATER PLUS 102 -
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11 . 
12. 
13. 
1 4 
15. 
a. FLOATABLE SOLIDS, MAXIMUM 
b. SETTLEBLE SOLIDS, MAXIMUM 
TEMPERATURE, MAXIMUM 
pH VALUE 
OILS AND GREASE, mg/1 MAXIMUM 
AMMONIACAL NITROGEN (AS N ) , mg/1 
MAXIMUM 
RESIDUAL CHLORINE, mg/1 MAXIMUM 
FLUORIDES, mg/1 (AS F) MAXIUMU 
CYANIDES (AS C N ) , mg/1 MAXIMUM 
PHENOLIC COMPOUNDS (AS C 6 H 5 O H ) , 
mg/1 MAXIMUM 
SULPHIDES (AS S ) , mg/1 MAXIMUM 
ARSENIC (AS A s ) , mg/1 MAXIMUM 
SELENIUM (AS Se) mg/1 MAXIMUM 
PESTICIDES 
a. 0RGAN6-PHOSPHOROUS COMPOUNDS 
(AS P ) , mg/1, MAXIMUM 
b. CHLORINATED HYDROCARBONS (AS CI) 
mg/1 MAXIMUM 
3 mm 
850 MICRONS 
45 °C AT THE POINT O F DISCHARGE 
BETWEEN 6 and 8.5 
20 
50 
1 
0.2 
5 
5 
0.2 
0.05 
0.02 
1 
PARAMETERS VALUES NOT TO BE EXCEEDED 
16. COPPER (AS Cu) , mg/1. MAXIMUM 3.0 
17. LEAD (AS P b ) , mg/1 MAXIMUM 1.0 
18. CHROMIUM (AS) C r ) , mg/1 MAXIMUM 1.0 
19. CADMIUM (AS C d ) , mg/1 MAXIMUM 2.0 
20. MERCURY (AS Hg) mg/1 MAXIMUM 0.01 
21. NICKEL (AS N I ) . mg/1 MAXIMUM 5.0 
22. ZINC (AS Z n ) , mg/1 MAXIMUM 5.0 
23. RADIOACTIVITY 
ALPHA EMITTERS, MICROCURIES/ MILLILITRE 
MAXIMUM 10 " 8 
BETA EMITTERS, MICROCURIES/MILLILITRE 
MAXIMUM 10 " 7 
24. CLOUR AND ODOUR ' NO VISIBLE COLOUR OR UNPLEASANT ODOUR 
Annex 04 
CENTRAL ENVIRONMENTAL AUTHORITY 
QUALITY OF INLAND SURFACE WATERS (FRESHWATER) NORMS 
REF. INDIAN STANDARD : 2296 : 1973 WITH MODIFICATION 
PARAMETERS FOR NEW WATERS FOR PUBLIC 
WATER SUPPLY & BATHING 
FISH CULTURE 
BOD IN 5 DAYS AT 20°C, mg/1 
DISSOLVED OXYGEN, PERCENT 
SATURATION 
pH 
FLUORIDES, (AS F), mg/1 
ARSENIC (AS A s ) , mg/1 
CHROMIUM (AS C r ) , mg/1 
LEAD (AS Pt>), mg/i 
COLOUR 
TASTE AND ODOUR 
CYANIDES 
AMMONIA (AS N), mg/1 
ELECTRICAL CONDUCTIVITY AT 25°C 
TURBIDITY 
FREE C 0 2 
COLIFORM ORGANISMS * 
3 OR LESS 
40 OR MORE 
BETWEEN 6.5 AND 8.5 
1.5 OR LESS 
.0.2 OR LESS 
0.05 OR LESS 
0.1 OR LESS 
TOLERABLE 
NO UNDESIRABLE TASTE AND ODOUR 
0.01 OR LESS 
5,000 OR LESS 
(MONTHLY AVERAGE) (MPN PER 100 ml.) 
40 OR MORE 
6 TO 9 
1.2 OR 0.1 LESS 
1,000 x 10 " 6 
MHOS OR LESS 
NOT EXCESSIVE 
6 mg/1 OR LESS 
AESTHETICS NO VISIBLE FLOATING MATTER OF SEWAGE OR INDUSTRIAL 
WASTE ORIGIN 
WITH LESS THAN 5 PERCENT OF THE SAMPLES WITH VALUES GREATER THAN 20,000 
A n n e x 0 
Quality Requirements for Waters Capable of 
Supporting fresh water fish (Cyprinid 
Fishes) 
(State of the Environment, First Report, 
Commission of the European Communities 1977) 
Parameter Concentration 
Temperature 20°C 
Dissolved Oxygen 3 - 8 mg/1 
PH 6 - 9 
B.O.D. 6 mg/1 0 2 
P-hosphates 0.4 mg/1 
Nitrate 0.5 mg/1 
Total Ammonia 0.2 - .1 mg/1 
4 
ANfJEX 06 
COLOMBO SEWERAGE OCEAfl OuTFALLS 
1. Pollutants from Ocern Ci.tf^lls (Untreated Sewage) 
1.1 Soluble 
e.g. heavy metals, pesticides - These must be 
controlled at source. 
1.2 Settleable 
r
- these settls on the ocean bottom. The surviving 
bottom faur^a pollution will consist primarily 
of bottom drrelling forms e.g. in the Clyde estuary 
the Bar reck Haad sludge dumping ground (4 sq. 
miles arsa) has meant a potential loss of prawn 
catch to the value of 80,£00 p.a. 
1.3 ' Dissolved or suspsaded 
these become diluted if a suitable diffuser is em­
ployed aud. can be rapidly oxidized etc. 
1.4 Floatables 
.1.4.1 These can be removed by rsusaber-ged rotating 
screens end other' methods. Otherwise the 
pi pel iue may. require cleaning - at intervals 
of 3—5 years.. 
1.4.2 Float£Jb.l<ss are not only aesthetically, objection­
able;, but tend to concentrate the bacteria 
(including col if or ms and pathogens) so that 
they reach the beaches very much more quickly. 
• Thus a higher number of bacteria-will survive 
ao-d cause health hazards, 
1.4.3 Noras for wsteT are 70/100 ml'MPN for faecal 
coliforms in areas where shellfish are taken 
for huaan consumption and 1,000/100 m l . MPi&._ 
total coliforms for recreation and bathing 
areas. The design of the outfalls .is related 
to the latter figure. 
2. The 1972 Master Plan rscommended monitoring and, if required, 
a preliminary treatment system to remove floatables. The 
Report (1981) suggests that these need not be introduced 
until such time es the diffusers of the outfalls show signs 
of cooling up. 
We therefore suggest incorporation of measures to remove 
floatable ^nd settleable solids as in 1.4.1 from the inception 
of the outfalls. 
References 
Engineering Science Inc. 1981 Sri Lanka Sewerage 
Project Final Report pp 4 - 15 to 4 - .20 
Howard Humphries and Sons 1972, SW Coastal Area 
Water Supply Sewerage and Drainage Project. 
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PART I - LEATHER PRODUCTS CORPORATION -
TANNING FACTORY. 
1. Client : Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo 10. 
2. Reference : Clients letter of 18 August 1983. 
3. Purpose of 
Study : This takes the form of a preliminary study. 
(i) To determine the nature and volume of 
effluent being discharged into the 
Kelani river. 
(ii) To focus attention on areas where problems 
could arise. 
(iii) To identify areas for a detailed 
examination. 
4. Date of Visits 
& Sampling" : The factory was visited on 17the. and 18th 
February by •:. . 
1. Mr. E.E. JeyaRaj 
2. Mr. W.G. Rajendram 
3. Mr. H.L.P. Silva 
4. Mr.G.G. Weerawansa 
5. Dr.R.H. Wickremasinghe (CEA) 
and in October 1983 by Mrs.K.D. Attanayake and 
Mr. W.G. Rajendram. 
Samples were collected with the help of 
Miss M. Narangoda, Chemist of the Corporation. 
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5. Background Information 
5.1 Location 
The tannary is situated 300 m from the bank of the 
Kelani ganga approximately 1.2 km from the river mouth 
(see Figure. 1) . 
5.2 Premises 
The outlay of the factory is shown in Figure 2. 
5.3 Outline of Processes 
Two types of tanning are carried out in the factory 
(i) Chrome tanning 
(ii) Vegetable tanning 
Flow diagrams for the two processes are shown in F.tgures -3 
and 4. 
Both processes share common features until the deliming 
stage. The common process is as follows. 
The skins which are received in the factory in salted 
condition are first soaked in water in rotating drijms for 
0.5 h. The skins are immersed in lime and sodium sulphide 
for 24 h. to remove hair. The skins are then de-haired 
and fleshed to uniform thickness; the latter process is 
carried out by machine. At this stage solid waste referred 
to later is produced. The skins are then delimed using 
ammonium sulphate. 
Chrome tanning 
The delimed skins are then 'bated' which is primarily 
treatment with a proteolytic enzyme and then pickled in a 
mixture of sulphuric acid and NaCl. The pickled hide is 
then chrome-tanned using basic chromium sulphate. After 
chrome tanning the leather is treated with sodium carbonate. 
The last three operations are carried out in the same drum. 
The final stages are dyeing, fat liquoring and re-tanning. 
Vegetable tanning 
The delimed skins are immersed in a series of infusions of 
vegetable tanning material contained in pits. The leather 
is then immersed in myrobalans to reduce colour and then 
oiled with vegetable oil. 
A summary of the inputs operations and effluents aire given 
in Table 1. 
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CHROME TANNING EFFLUENT FLOW CHART 
RAWHIOE _ -
S O A K i N G EFFLUENT 
L I M I N G _EFaUENT 
F L E S H I N G 
WASHING J ^ IUJENI 
DE LIMING E F F L U E N T 
BATING 
WASHING EFFLUENT, 
CHROME J f . FLUE NT 
TANNING 
W A S H I N G . _ E F F L U E N I ^ 
N W R A L I S I N G 
D Y E ING 
W A S H INu 
E F F L U E N L 
— — t e n 
E F F L U E N T 
SOLID 
WASTE 
E F F L U E N T 
P I T 
17 
V E G E T A B L E T A N N I N G 
E F F L U E N T F L O W C H A R T 
R A W r i i D E 
L I M I N G 
F L E S H I N G 
DE LIMING 
V E G E T A B L E 
T A N N I N G 
W A S H I N G 
R E T A N N i N G 
S T R E A M 5 * 
Table 1 INPUTS, OPERATIONS AND EFFLUENTS 
I n - p u t s Operations Wastes 
Omission effluent Solids 
Water 200% 
Lime 6% ) 
Na 2S 1.2% ) 
NaSH 0.5% ) 
Water 200% ) 
( ™ 4 ) 2 SO 21 
Enzyme 0.25% ) 
Water 100% 
NaCl 
H 2S0 4 
HOOOH 
C r(OH)S0 4 
Water 
N a2°°3 " 
6% ) 
1% ) 
•) 
0.25%) 
8%) 
) 
100% ) 
0.75%) 
(HOOO)2Ca 0.6%) 
NaHCO-, 
Water 
0.6%) 
) 
200 %) 
Salted Skin 
3000kg . 
Soaking 
i 
Lime 
Fleshing 
Deliming & 
Bateing 
Pickling & 
Chrome 
tanning 
Neutralising 
Dyeing,Fat 
Liquoring & 
Re-tanning 
-) Salt 
-> Soaking ^ Suspended 
effluent matter 
Spent liming 
> effluent 
Fatty & 
fleshy 
matter 
Free Spent 
Ammonia deliming 
' * liquor 
Spent 
. chrome tan 
' liquor 
_^  Neutrali­
sing 
effluent 
-) Dye 
* 
Vegetable 
tanning 
1 
^shinq after 
[Vegetable tanning 
,
 faPent 
-7 vegetable 
tan liquor 
Results 
Table 2 gives the characteristics of the washings after 
vegetable tanning. 
Vegetable Tanning.. 
pH 5.5 
Total solids (mg/1) 13,200 
COD (mg/1) 5,900 
Nitrogen (mg/1) 54 
Detailed on the effluent of vegetable tanning is recommended. 
Although total volume will be small, the % solids is bound to 
be large. 
Table 3 gives the results of analysis of tannery effluent frcm 
the main stages of chrome tanning. In addition to the volume 
of water indicated in the last column, additional water is used 
for washing at various stages. Namely, at stage 2, 3 and 
6 : 9,000, 7,500 and 3,200 litres of water is used per day for 
washing. Therefore the total volume of effluent from chrome 
tanning per day will be of the order of 55,000 litres 
(12,000 gallons) . - --i ' 
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7. Conclusions 
The chrome tanning effluent fails to meet t h e specifications 
for effluent to be discharged into inland water in respect of 
all the parameters tested. Even if the total effluent were 
bulked before disposal, it would fail to meet specifications. 
The main offending parameters are total and suspended solids, 
COD, sulphide and chromium. 
High total solids and COD are also manifested in the vegetable 
tanning effluent which also is highly coloured as it presumably 
Has"a higffoontent phenolics. 
Study of the water at the river bed both up-stream and 
down-stream to the point of discharge showed pH was normal but 
total solids appeared high. 
Grab sampling of the river bed mud resulted in the strong smell 
of H ?S; this was confirmed by analysis. Chromium was also 
detected in the mud. The bank of the river up to 100 M was 
stained, presumably from the effect of residual vegetable tannins. 
Therefore the river is subject to many forms of pollution from 
this factory and waste treatment is an urgent necessity. 
It is also noted that besides water pollution, another source 
of pollution from the factory is the dumping of solid wastes 
(including trimmings and shavings) behind the factory resulting 
in a strong smell emanating from the area thus affecting the 
neighbourhood. 
NOTE-.The Analyses in this report were carried out by the Environment 
Unit, Analytical Chemistry, Industrial,Microbiology and 
Agro-Industries sections of the.CXSlR. Drawings were done 
by Mrs. K.D. Attanayake and Mrs.. K. Gunasekera. 
H.L.P. S i l v a "
 W < G 8 Rajendram 
Technical Assistant. • Research Officer 
• • • • • - ^ 
E.R. oansz 
DEPUTY DIRECTOR. 
19 October, 1983. 
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PART II - MADAMPITIYA SEWAGE WORKS 
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Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo 10. 
1 November, 19.83. 
"This Report is. issued for the 
information of the Client and 
it shall not be published in toto 
or in part- without the written 
authority of the Director, CISIR" 
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PART II - MADAMPITIYA SEWAGE WORKS 
Ttl«pt>«*j 
1. Client 
2, Reference 
9t |S$££S£ 
4t tote of 
visits and 
Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo 10. 
Client's letter of 4th Harcfc 1983 •»# 
CISIR letter of Sth September 1993, 
This investigation takes the form of ft 
preliminary study. 
(1) To determine the nature and voltftlf of 
effluent being discharge^. -
(2) To focus attention on area* whete ffobi 
could arise, 
» 
(3) To identify area* for a det«iU4 
A team comprising the following officer* v U i t f t 
and studied the sewage work* 0* ftw.ljffc of 
September 1983. 
(1) Mr. H.L.P, Silva, 
(2) Mr.. D.J. Abeyratne 
(3> Mr. K.H.S, Perera 
(4) Mrs. K.D. Attanayake 
(5) Mr. G.G. Weeravanff 
The composite saaples were coll««*«4 t t * * • •—• l l f 
and with the aid of an automatic W f f l * f U * *f 
1st and 2nd of October J9W, ''• " ' u * ' ;* ' "•' " ' 
Ft* 
*i ®ut"tn ' ' " ' ' 1 •"" • — 1 , 
&iS»9»al,l . "'Pl'EASE A D 0 R E S S A L L COVERS TO THJP«fCTOt« . 9. ST §•• lET 
C0L0M80 

The sampling points 
at the sewage works 
were collected at 2 
hours. The samples 
sediment. 
a r e s h o w n i n t h e 
( s e e f i g u r e I ) . 
h o u r l y :. n e r v a l s 
a p p e a r e a d i l u t e d 
s i t e p 1 a n 
S a m p l e s 
u p t o 24 
containing . L i t t l e 
5..Background : 
information 
5.1 Location 
The sewage works pumping station (pump house) is situated 
about 0 . 5 Km from the bank of the river and approximately 
4 . 0 Km from the river mouth•(figure 2 ) . 
5.2 Premises 
The site plan of the sewage disposal system is shown in 
figure 1. 
5.3 Outline of disposal 
Although an intricate disposal system had been constructed 
it is not being used and is in a state of disrepair. A 
part of the site is virtually a shrub area. There are a 
few settlements around the penstock-' chambers on the out 
fall. The domestic sewage collected from the Colombo 
Municipality (conveyed in sewers to the Madampitiya Sewage 
Works) is disposed as raw untreated sewage into the Kelani 
river. It is reported that three quarters of the city 
sewage is disposed in this manner at Madampitiya. 
The sewage is pumped into the Kelani by way of channels 
and a pumping station. The pumping station (pump house) is 
located about 0.5 Km from the river bank. Beneath the pump 
house is located, the collection sump where the incoming 
sewage is collected. The total volume, of sewage discharged 
per day is reported to be 15 to 20 million gallons. The 
sediment from the sump is removed at regular "intervals 
manually. 
Pumps which are operated for this purpose are : 
245 H.P. 1 No. 
100 H.P. 3 Nos. 
A further 245 H.P. pump was being installed while one 100 H.P. 
pump was under repair at the time of sampling. 
Contd./. 
6. Results: 
Table 1 Some characteristics 
Sewage Works. oLSffluents^ischarged into the ri ver_jFrom Madampitiva 
sample not collected. 
NOTE: Sampling point No.l was within waste treatment system which was not functioning, 
while sampling point No.2 was on the channel for direct discharge. 
Composite samples were collected for the determination of the Total Kjeldahl N 
and COD, pH and Temperature. 
Samples were collected manually every 2 hours for the Coliform Count. 
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REPORT ON EFFLUENT OF INDUSTRIES 
SITUATED ALONG THE KELANI GANGA, 
i.6 «<S35ca 
Telephone 
9 3 3 0? 
Report No.TS:B-0740 
PART III - AMBATALE WATER TREATMENT PLANT 
1. Client The Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo 10. 
2. Reference Client's letter of 4 March 1983 and our 
letter of 24 October 1983. 
3. Purpose of 
study 
This investigation takes the form of a 
preliminary study. 
i. To determine the nature and volume of 
effluent being discharged into the 
Kelani river. 
ii. To identify problems and areas of future 
study. • 
4. Date of visits 
and sampling 
5. Background 
Information 
The above plant was visited on 2 November 1983 
by the following CISIR officers. 
1. Mr. W.G. Rajendram 
2. Miss I. Mendis 
3. Mr. G.G. Weerawansa. . 
Samples were collected from clarifiers (sludge), 
backwash water arsS frcm sand filters, ' 
She chemist of the plant..-helped in this 
operation. 
Location; 
The water treatment plant is situated 14 Km. 
frcm the river mouth (Fig. 1). 
Premises: 
The general layout of the plant and the premises 
is shown in Fig. 2. 
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g Characteristics and Volume 
of the effluent; 
The waste water frcsn treatment plant originates mainly from 
clarifiers and filters. The sludge from clarifiers comprises 
the main part of the effluent. The suspended natter in this 
sludge comprises the matter present in the raw water before 
treatment i.e. plankton, flocculated mineral and organic 
matter metallic hydroxides (iron) and substances originating 
from the treatment process .(i.e. metallic hydroxides from 
coagulating agent), The backwash water frcm filters consists 
mainly the dislodged impurities from the filters and sand 
grain. Rreci.se data in volumes of sludge from clarifiers and 
volume of backwash water from filters were not available, but 
according to personnel at the site 5% of the total input is 
discharged as waste. 
Total effluent = Total Input x 5 = 55,000,000 x 5 
100 100 
= 2,750,000 Gallons 
.*. Volume of effluent = 2.75 Million gallons 
In order to determine the total polliitian l©ad,,saroples were 
analysed in composite form. 
This was obtained by mixing the following in the appropriate 
ratios. 
(i) Centri doc (clarifier) 
(ii) Pulsaton 
(iii) Backwash from filters. 
"E^e 1 - Analysis of composite wastewater sample . 
from the water treatment plant; 
i. PH - 6.0 
ii. Total- solids - 15.3 g/1 
iii. Total suspended solids - 14.3 g/1 
iv. r
 Suspended solids (after 
standing for one hour) - 0.2 g/1 
v. SetfTeahle solids (after 
standing for one hour) - 14.1 g/1 
vi. Muminium (as Al) content - 50 mg/1 
vii. Iron (as Pe) content - 3 .3 mg/1 
viii. Chemical oxygen demand (COD) - 1750 .,mg/l. 
Outline of process} 
Hydrated A l ^ S O ^ 
•ii — — i 
RawwaterM AeratorUpiarif iecd-> 
r 
Ca(OH) 2 v 
Fllterd^bvLocinatorUfor J 
Sludge Backwash water 
Effluent 
Fig, 3 j FLOW DIAGRAM 
Raw water from Kelani river is pumped into the aerator 
in order to incirease the dissolved oxygen content, .In 
the next stage aluminium sulphate (20 ppm) and lime 
(quantity depending on the pH pf the water) is added to 
the running water. The coagulated water passes from 
mixing chamber intq the clarifiera where floe settles 
and forms a sludge. The sludge produced during the 
treatment of the water is drained from the clarification 
unit onoe a day, plear water from the clarifiers passes 
through sand filters and it is chlorinated. The filters 
are washed and cleaned once a day by an air scour and a 
water backwash. The backwash water (with the dislodged 
iMpurities) drained into discharge channel. 
Contd./ 
P|hej observations; 
A^tJpugh the site plan obtained from Water Supply and Drainage 
ppard shows that wastewater enters the Ambatale Ela which 
ultimately goes into Kelani river it was observed (during the 
vj!si't) that wastewater enters fields in the vicinity (which 
are the property of the treatment plant). There are few 
settlements are present along the boarders of the field. It 
is, reported that at certain times of the year the residents 
of the area use these fields for cultivation but this could 
not be verified. The nature of cultivation was also not 
appertained. During rainy seasons these fields are flushed 
by sporm water into the ela and the latter then passes into 
tjpe'river, (see red arrows Fig. 2) . 
The pffluent from the water treatment fails to meet specifica­
tion, for effluent to be discharged into inland water (Refer 
Interim Standards, CEA, page 3) in respect of most of the 
p^r^meters tested. The main offending parameters are total 
afjd suspended solids and COD. 
In, dry seasons wastewater stagnates in the fields. This 
W§st^water could lead to ground water pollution (this is not 
CQns,idered to be a serious threat) . A major source of 
pollution is the sludge which contains a large quantity of 
ge^Leable solids. Most of these solids (comprising: Al(OH), 
c|ayey and organic material etc.) will deposit in the fields, 
As, tjiese fields are merely earth basins the situation.is not 
considered serious. 
Ip rainy seasons the area floods and sane of the sludge, etc, 
is, (no doubt) washed into the Kelani river. However as the 
waste had stood in the fields over a period of time there is 
bound to be a marked decline in both settleable solids and 
OQp. Therefore the mean levels of COD and suspended solids 
of the wash cannot, be assessed without continuous monitoring, 
If the wash contains a significant quantity of settleable 
solids, this will deposit at the bottom of the river and could 
a^fqet the bottcm fauna and flora of the river. Furthermore I 
OQllpidal suspensions could also affect aquatic life. 
Contd./ 
This is an area for detailed study over a period of tima; 
If the problem is of significance then a <- stem for treatmen 
of sludge may be required. For example, trie installation pi 
sludge dewatering plants and/or sludge dryina beds may ba ' 
considered. 
NOTE: 
Analysis was carried out by the Environment Unit, Analytical 
Chemistry and Industrial Microbiology Sections of the CISIR. 
. j & s l ^ 
Miss T. Mendis 
Research Officer 
... ^ fc^ V<;W.a.yvv..... 
Mr. W.G. Rajendram 
Research Officer 
<T* 
Dr. E.R. Jansz 
Deputy Director. 
15 November, 1983. 
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SITUATED ALONG THE KELANI GANGA 
Report No T3:B-0740 
PART IV - PLYWOOD CORPORATION WOOD-WDRK COMPLEX. 
K D S G A M A . 
1. Client : The Chairman, 
• Central Environmental Authority, 
Maligawatte New Town, 
Colombo 10. 
Reference : Client's letter of 4th March 1983 and CISIR 
; letter of 24th October 1983. 
This investigation takes the form of a 
preliminary study. 
(i) To determine the nature and volume of 
a effluent being discharged into the 
Kelani river. 
(ii) To identify problems and areas of future 
study. 
4 r Date of visits 
and1 sampling
 N : 
4.1 Visits 
The Plywood Corporation" factory was visited 
on 3rd November 1983. Sampling was carried out 
on 10th November, 1983 by the following CISIR 
officers. 
3. Purpose of 
~ Study 
t. •:, 
9^9 
1. Dr. M.B. Herath- . 
2. Miss T. vanCuylenburg 
3. Mrs. K.D. Attanayake 
4. Mr. K.R. Dayananda 
C o n t d . / . . 
- 0tQu: 787 laa. n n /_ ._ "PLEASE ADDRESS ALU COVERS TO THE DIRECTOR" 
P. O . Box 787 
3&1 Bauddhaioka Mawath 
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4.2 Sampling Points 
1. Settling tank, Plywood factory (A) 
2. Settling tank, Furniture factory (C) 
3..Open rain water channel (sampling'point 
indicated) 
4. Recycling sump
 t ^ e 
5. Log (storage) pond 4 (this was/only 
log.pond being used at the time 
of the visit). Refer the layout map. 
(Fig. 2) . 
Background 
Information 
5.1 Location 
The Plywood Factory is situated about 40 km 
from the river mouth. The factory effluent 
discharge point is about 3 km from the bank 
of the Kelani river (Fig.l). 
5.2 Premises 
The general layout of the Plywood Wood-Work 
Complex is shown in the layout plan. (Fig.2). 
5.3 General flow of effluent 
It is important to note that water enters 
the Kelani river by two paths. 
(a) From the recycling sump (sampling point 4) 
-where effluent from domestic sources flow. 
(b) From ' an open rain water channel which 
collects all the factory effluent (the 
sampling point has been indicated on 
Fig. 2) . 
Clarification on the mode of flow of effluent 
is also needed. Water from domestic sources is 
pumped by means of pump house 1 to arrive at 
pump house 2 from where it travels via a treatment 
system to the recycling sump and then to the 
Kelani river by means of an underground pipe. 
Contd./.. 
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When the load of domestic effluent is large 
then this effluent enters the open rain water 
channel. However, it is reported that this 
does not happen at the present time. 
All factory effluents ultimately flow into 
the open rain water channel to the Kelani river 
by means of an earth drain as follows. The 
water fran the channel falls into the Kalangcda 
ela which in turn falls into the Kosganoya at 
Dethara. The Kosganoya falls into the Kelani 
river at Bollathawa. 
6. Outline of 
Processes: 
6.1 Plywood Factory 
Figure 3 - FLOW DIAGRAM 
Water discharged 
k into channel 
Log storage (log 
pond or Land) 
Logs cut 
into blocks 
'p Remaining logs 
to Chipboard 
factory 
Log 'Turned 
into veener' 
Wood 
waste to 
boiler 
Wash water to 
settling tank 
Glue mixer 
Glue 
Sheets steam 
pressed 
Veener 
assembled 
into 
^ 3 
1 
Glue spread 
on veener 
Plywood sheet 
Veener 
dried 
Wash water to settling 
tank 
Final product 
Four glue mixers and 5 aluo 
factory. Three s p r e a i r ^ r T a t T J ^ 3 V a U a b l e the 
spreaders are in operation during ^ «»Pa«ty. Three 
is washed at the 2 3 of S e 2 - 1 0 ^ shift, the fourt 
en 
The glue mixers are also washed. 
A large quantitv nf 
"u^ghout the V b ^ L J n S ^ r ^ , t h e J ? t t l l n 9 
- aiso due to use of ^ter* SfcStS^ ' £ £ S . *«* <*« 
6.2 Chipboard 
factory 
4 - FLOW DIAGRAM 
Glue mixers 
J 
Wash water into 
settling tank. 
Remaining 
logs from 
Plywood 
factory 
6.3 
Final product 
J * J Steam pressed 
P°°i maintenance .f £ 2 * " " " ^ " " J (ana vested) <te toT^" 
"
l t h
 — - ^ S ^ s ^ E l ^ * 
Hj£gjture faefrnr^ 
There is one mixer and one glue spreader. The washing pattern 
is not regular. Here too the waste water flows into a 
settling tank. 
Waste water from all three above mentioned settling tanks flow 
into the channel through an open drain indicated in the layout 
plan (the sampling p*int is shown in Figure 2). 
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6.4 Domestic Water Treatment Plant 
This water comprises sewage and domestic waste water. Coarse 
screening is carried out at pump house I and then pumped to the 
treatment station. (The flow diagram is shown.in the layout 
plan). Thereafter the effluent passes the Kelani river by way 
of an underground metal pipe. The outlet is at Akarawita. 
7. Results 
7.1 Analysis of waste water 
pH Temp. 
(C°) 
CCD 
(mg/1) 
Suspended 
solids 
(rog/1) 
Total 
Kjel-
dahl 
C o n ­
form 
count/ 
ml . 
1. Settling tank 
Plywood 
factory 
4.6 30 1340 52.6 
2. Settling tank 
furniture 
factory 
6.7 29 1080 11.3 
3. Open rain 
water 
channel 
6.4 28 50. 
4. Recycling 
sump 
6.8 27 600 — 3.9 750 
5. Log storage 
pond 4 
6.5 31 . 525 — —— 
— , not determined. . 
Analysis of phenolics did not yield positive results. 
7.2 Volume of effluent 
The total volume of water used in the factory is reported to be 2000 
Presumably this is also the order of magnitude of 'true' total 
effluent. Apportioning of water used for different operations is 
difficult. 
Further effluents are subject to enormous dilution by water from 
open taps as well as by rain water (which will vary from time to 
time). 
Contd./ 
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8. Discussion 
8.1 COD and Dilution 
Results show that the main offending parameter of those tested 
is COD. This is high at sampling points 1, 2, 4 and 5. Of these 
only sampling point No.4 (domestic water) is significant as it is 
this water that enters (by way of an underground pipe) to the 
Kelani river. It is reported that addition of sources of N and P 
(previously recommended) is now not practised in the domestic 
effluent treatment plant and this could account for the relatively 
high COD value observed for this effluent. However, it must be 
pointed out that the COD value of the water could change to a lower 
value before it enters the Kelani river due to oxidative reactions. 
In the other path of discharge of water (factory effluent) to the 
river (by way of the open rain water channel) has effluent of 
a low COD value. It is very likely that the lower COD values at 
the exit point (sampling point 3) is at least partly due to this 
dilution factor. It must be pointed out that the extent of dilution 
of effluent from water from open taps is unknown. 
8
-2 Problems of sampling 
d i d ^ / ™ ^ t h e P l y W O C x 3 ^ ^ a t i o n factory at Kosgama 
K S i ^ ^ S ***** ^ 
(NOTE: 
Sampling was not carried out by the team at..night as, on the visit 
of 3rd November the team was informed that washing of machines took 
place at the end of each 8 hours shift and sampling was planned on 
this basis). 
Further, the chipboard machines are washed only when a major breakdown 
occurs. The log storage ponds are cleaned only once'in three months 
and discharged into the open rain water channel. 
8.3 Phenolics 
Surprisingly, phenolics were not detected in the log-pond effluent. 
This is presumably due to their oxidation. 
8.4 Coliforms 
Despite the discharge of domestic sewage into, the system through pump 
house 1, total coli form count is only 750 ml'" . A detailed-evaluation 
on the treatment plant'for domestic effluent could be carried'.out. 
Contd.A.7. 
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8.5 Factory air pollution 
Urea-formaldehyde resin is used as the adhesive in the manufacture 
of plywood. Ammonium chloride is used as a filler. Starch is also 
used in the process. The plywood factory settling tank is cleaned 
periodically and the solid waste is heaped alongside the settling 
tanks. 
Urea-formaldehyde is unstable to heat and could decompose to produce 
formaldehyde. The irritating and, suffocating atmosphere that was 
found to prevail in the plywood and chipboard factories oould be 
attributed to the above mentioned source. 
8.6 Wood Residues 
Although wood waste is used as a boiler fuel (and seme of it is 
disposed by burning) still a large quantity of wood residues were 
evident lying in the vicinity of the factory. It is felt that 
these wood residues (mainly bark which is known to contain many 
organic chemical components) could on leaching be a threat to the 
sources of ground water in the area. 
It is recommended that an effective method of disposal of solid waste 
(wood residues, adhesives etc.) be implemented. 
• • • • •_ T * *- • • • • • V* • ••••••• 
Mrs.K.D. Attanayake 
Technical Assistant. 
Deputy Director. 
8 December, 1983. 
Tv:ERJ/dt. 
Miss T. vanCuylenburg u 
Research Officer 
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REPORT ON EFFLUENT OF HSDUSTRIES 
SITUATED ALONG THE KELANI GANGA. 
Report No.TS:B-0740 
PART V - KALATUWEWA WATER WORKS 
1. Client : The Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo 10. 
2. Reference : Client's letter of 4th March 1S83 and 
our letter of 24th October 1983. 
3; Purpose of study : This investigation takes the form of preliminary 
study. 
1. To determine the nature and volume of 
effluent being discharged into the 
Kelani river. 
11. To identify problems and areas of 
future study. 
4. Date of visits 
and sampling : The above installation was visited on 24th 
November 1983 by the following officers -
1. Mr. W.G. Rajendram 
2. MrSo K.D. Attanayake 
3. Miss T. vanCt^lenborg 
4. Miss I. Mendis 
5. Mr, G,G. Weerawansa 
Samples were collected from sedimentation tank 
backwash water of filter beds and from the point 
of discharge of waste water into the stream. 
The OIC of the site helped in this operation. 
• Contd./.,,- , 
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5. Background Information 
5.1 Location 
The water treatment, plant is situated adjoining the 
Kalatuwewa reservoir. Kalatuwewa reservoir is a 
storage tank collecting the flow of the Kalatuwewa 
Ela. This water is used for domestic water supply 
to residences in Colombo and its suburbs. The 
reservoir with a catchment area, of basin of 3,32G 
acres, storage capacity of 3,900 million gallons and 
with an area of water spread of 454 acres is situated 
about 24 miles (40 km) frcm the mouth of Kelani river 
(Fig. 1). 
The general layout of the plant is shown in Fig. 2. 
5.2 Outline of Process 
CI 
Raw water 
-> Aerator Clarifiers 
Ca (OH) 
Filters Storage^ »Supply 
ci 2 
Fiq. 3 - FLOW DIAGRAM 
Raw water from the reservoir is fed into the aerator under 
gravity. Aerated water is chlorinated in order to destroy 
most of the microorganisms. Chlorinated water enters into 
the sedimentation tank by way of a mixing channel. The 
^sludge produced during the sedimentation is drained out of 
the sedimentation tank once each day. Clear water frcm 
sedimentation tank passes through sand filters. The filters 
are washed and cleaned once a day by an air scour and water 
backwash. The backwash water (with the dislodged impurities) 
drains into the waste water channel. The flow diagram in 
Fig. 3 illustrates the overall process that was in operation 
at the time of the visit. 
Contd./. 
Flocculation with alum (Al^(SO^) ^  . 18H20j i; employed only durii.-
the dry season. During the visit it was br<_..'•jht to the notio.-
of the CISIR team that during the dry season (when the water 1 
is low) the water in the reservoir develops a colour and has ^cce 
smell. In order to remove colour a large amount of alum is used 
during these dry periods. As the visit was conducted during the 
wet season, chemical flocculation in the treatment plant was not 
employed. 
6. Effluent 
6.1 Volume 
The waste water fron the sedimentation tank contains suspended 
matter. The backwash water from the sand filters consists 
mainly the dislodged impurities. 
(i) Total input to the treatment 
plant 
Total supply 
.*. Volume waste water 
originating frcra the plant 
(ii) Volume of backwash water 
.". Volume of waste water 
from sedimentation tank 
Summary 
Source of waste 
water Volume of waste water (Million -gal/day) 
Sedimentation tank 
Backwash from filters 
1.34 
0.16 
6.2 Point of discharge of waste water 
Waste water from the treatment plant is discharged into KalatuweWa 
Ela (a small stream) which connects into Wak Oya ( a tributory of 
Kelani river) which in turn falls into Kelani river. The actual 
point of discharge of the waste water is about 14 Km. frcm the 
bank of the Kelani river. 
= 21.5 Million galIons per day 
= 20 Million 
= 1.5 Million 
=0.16 Million 
=1.34 Million 
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7
* Other observations 
The waste water treatment plant which is sicua-od in the premises 
of the water works is not in operation reportedly due to the 
non-availability of spare parts for the machinery. 
(NOTE: 
As the water treatment plant generates its own electricity 
(D.C.) most of the machinery are designed to work on direct 
current) . 
It was found that all the parameters (of the effluent) that were 
measured met the specifications for effluent to be discharged into 
inland waters (Refer Interim Standards, CEA, page 3). Therefore 
it appears that the discharge of effluent into the stream will not 
significantly affect the quality of the receiving water (provided 
chemical coagulation methods is not employed). 
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information of the Client and 
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or in part without the written 
authority of the Director, CISIR" 
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PART VT - LABUGAMA W lTER VPRKS 
Client The Chairman, 
Central Environmental Authority, 
Maligawatte N e w Town, 
Colombo 10. 
Reference Client's letter of 4th March 1983, and 
our letter of 24th October, 1983. 
Purpose of 
Study This investigation takes the form of 
preliminary study. 
1. To determine the nature and volume 
of effluent being discharged into the 
Kelani river. 
2. To identify problems and area of future 
study. 
4. Date of Visits 
and Sampling The above site was visited on 24 November, 
1983 by the following CISIR officers: 
1. Mr. W.G. Rajendram 
2. Mrs.K.D. Attanayake 
3. Miss T. vanCuylenburg 
4. Miss I. Mendis 
5. Mr. G.G. Vfeerawansa 
Contd.A 

\ 
Background 
Information 
The water tr c - a t r i j r . v . .. : is situated 
adjoining the L a b u g a a i a -c-servoir. The 
Labugama reservoir is c storage tank 
collects the flow o f the Wak Oya for 
the supply o f water for domestic 
consumption. The Labugama reservoir 
with catchment area o f 2,500 acres, 
storage capacity of 1960 million gallons 
and an area of water spread 205 acres is 
situated 20 miles east of the Kelani river 
mouth (Fig.i). The total water supply 
f r o r i the plant is 8 million gallons per 
dav. 
6. Outline of 
Process 
Raw water from the Labugama reservoir ' 
chlorinated before supply. No other 
treatment is applied to the water. There 
i r ^ V a f t e 1 w a t e r o r i9inatmg from the treatment plant. 
7
- Analysis carried 
out 
Sample 
BOD 
(mg/1-5 days 
at 20°C) 
Total 
bacterial 
count/ml. 
Coliform 
count 
(MPN/100 ml 
Raw water 
•3.06 100 Nil 
Treated 
water 1.10 10 Nil 
Analysis by G.G. Weerawansa 
8. Observations 
The sand filters which are normally for 
filtration of the raw water are now under 
repair. When the filters are back in use 
the backwash water that results will be a 
waste effluent. Considering the relatively high 
purity of the raw water, it is the opinion 
of the team that the backwash water will not 
be a threat as a source of pollution. 
• • • y^ WfW 
Miss I.Mendis 
RESEARCH OFFICER W.(5. Ra W.a. Rajendram 
RESEARCH OFFTr-pp 
Dr. E.k. J a n s z 
DEPUTY DIRECTOR. 
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PART VII PETROLEUM REFINERY 
Client The Chairman, 
Central Environmental Authority, 
Maligawatte New Town; 
Colombo 10. 
Reference Client's letter of 4 March 1983 and our 
letter of 24 October 1983, 
Purpose of 
Study This investigation takes the form of a .' 
preliminary study. 
i. To determine the nature and volume of effluent 
being discharged into the Kelani river. 
ii. To identify problems and areas of future study. 
Date of visits 
and sampling The above refinery was visited by the following 
CISIR officers. 
1. Mr. W.G. Rajendram 
2. Miss T. vanCuylenburg 
3. Mrs. K.D. Attanayake 
Samples were collected from the outlet of the 
fire fighting water basin. The Petroleum Corporatioi 
engineers at the site helped in this operation. 
Contd./ 
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Background 
Information : Location 
The Petroleum Refinery is situated 12 km from 
the river mouth. (Fig. I). The outlet into 
the Kelani river is 3 km from the refinery. 
Water from the refinery passes to the.river by 
way of an underground pipe line. 
Outline of the 
Process : An outline of the main processes are given in 
the flow diagram (Fig. 2). 
The refinery is engaged in six different processes. 
i. Crude distillation 
ii. Naptha hydrating and platforming 
iii. Kerosene sweetening (merox treating) 
iv. Visbreaking (mild thermal cracking) 
v. Vacuum distillation and Bitumen blowing 
vi. L.P.G. treatment. 
i. Crude distillation 
Crude oil contains salt water. The salt content if not removed 
presents a serious problem to refinery equipment. The salt 
water is usually in an emulsion with the oil. Salt water (and 
minerals) are removed in a desalter by chemical treatment and 
electrical precipitation. Salt and mineral - free crude undergoes 
distillation which is common to all refineries. By products: 
sour naptha, kerosene;gas oil and residues are removed according 
to their" boiling points. 
ii. Naptha hydrating and platforming 
In this process sour naptha is treated with hydrogen in order to 
remove sulphur containing compounds, Treated naptha undergoes a 
process called platforming to increase its octane number. 
* 
The octane number is a measure of the antiknock value of a 
motor fuel. 
iii. Kerosene sweetening 
This process is used to produce avia kerosene. Mercaptans (RSH) 
are oxidised in a packed coloumn at a high pH to disulphides (RSSR) 
which are odorless and non-corrosive. 
Contd. / 
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IV. 
V . 
Visbreaking 
This process is light thermal cracking of highly viscous 
residuals to produce naptha and cracking stock distillates 
and up-grade the fuel oil. 
Vacuum distillation and Bituman blowing 
Part of the residue after distillation is treated in this 
process at low pressures. Vacuum is created in the columns 
by steam ejectors. Fifty eight thousand barrels of crude 
is processed. Two thousand metric tons of purified and 
demineralised water is processed each day. 
Sources of waste water 
Note Like most industries, oil refineries use enormous 
quantities of water. Virtually every refinery 
operation from primary distillation through final 
treatment requires large volumes of process and 
cooling waters. Although the sheer volume of 
aqueous wastes from oil refineries looms as a large 
a problem, 80 to 90 percent of the total water used 
by the average refinery is for cooling purposes 
only and is not contaminated except in case of leaks 
in the lines. The combined refinery wastes, however 
may contain crude oil, dissolved and suspended 
minerals and organic compounds discharged in liquors 
and sludges from the various stages of processing. 
The oil may appear in waste waters as free oil, 
emulsified oil and as a coating on suspended matter). 
The refinery under study, discharges waste water into two 
tanks. One is fire fighting water basin and the other one 
is earth dug pond. Storm water and wastewater from demineralisers 
collect into the pond. Waste water from rest of the processes 
are collected in the fire fighting water basin through APT oil 
separator. The waste water originates mainly from desalter, merox . 
treater, floor washings, oil spillage and from storage tanks. 
The waste water which contains 2 to 3% of crude oil is treated . 
in oil separator where oil is skimmed and recycled to the process. 
The capacity of the fire fighting water basin is 40,000 barrels. 
Domestic waste water is treated in soakage pits. 
Discharge of the effluent 
The waste water from fire fighting water basin is used for 
fire fighting and for training purposes. The effluent is discharged 
to the Kelani River when the level rises in the basin. The effluent 
is discharged from the bottom of the basin. Data on the frequency 
of effluent discharge and the volume of the effluent discharged 
was not available to the team that visited the site. 
Contd./. 
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9. Results 
T A B L E 1
 " ANALYSIS OF EFFLUENT FROM PKTPnir,,, o ^ , 
No. 
• . 
Parameters Values Tolerable 
limits 
1. 
P H 9.85 6 - 8.5 
2. Temperature °C 
3. Suspended solids mg/1 10 J 5 0 
4 . Total solids mg/1 965 
5. Oil and grease mg/1 5.5 10 
6. Phenolic compounds mg/1 6.5 1.0 
7. Sulphides mg/1 2.61 2.0 
I 8. 
1 
Ammonical Nitrogen mg/1 9. 1 50 , 
9. Total Nitrogen mg/1 11.2 -
10. Chemical Oxygen Demand mg/1 
. 607 250 
11. Chloride (as CI) mg/1 185 — 
12. Conductivity at 28°C, 
micromhos/cm 1080 j 
13. Salinity 
11.82% — j 
14. , Ukalinity (as CaCO^ mg/1 136 -
Contd./. 
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10. Observations 
API oil separator which is employed for oil separation was 
found to be very efficient. Values of pH, phenolic compounds, 
sulphides and Chemical Oxygen Demand of the effluent fail to 
meet the specifications for effluent to be discharged into inland 
water (Refer Interim Standards CEA, page 3). 
NOTE: 
The team was informed that due to the washing of the merox 
treater on the day previous to the visit, total phenolics in 
the effluent at that particular time would be high. 
Consideration must be given to the high values of phenolic 
compounds in the effluent and periodic check is advisable. 
Mrs'TTo. Attanayake Miss T. vanCuylenburg 
TECHNICAL ASSISTANT RESEARCH OFFICER. 
a* Afa. yf^ r^ .' . s ^ . ^ v - . • . { ' 
Mr. W.G. Rajendram D r - E- R- Jansz 
RESEARCH OFFICER DEPUTY DIRECTOR. 
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Report No.TS:B-0740 
PART VIII - STATE FERTILIZER MANUFACTURING 
CORPORATION. SAPUGASKANDE. 
Client The Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo 10. 
Reference Client's letter of 4th March 1983 and CISIR 
letter of 24 October, 1983. 
Purpose of 
Study : This investigation takes the form of a 
preliminary study. 
i. To determine the nature and volume of a 
effluent being discharged into the Kelani 
river. 
1 1 , To identify problems and areas of future 
study. 
Date of 
Visits and : 
4.1 Visits 
The State Fertilizer Manufacturing Corporation was visited 
on 19th January 1984. Sampling was carried out on 26th January 
1984 by the following CISIR officers. 
1. Miss T. vanCuylenburg 
2. Mr. H.L. P. Silva 
3. Mrs. K.D. Attanayake 
4. Mr. K.H.S. Perera 
5. Mr. D.J. Abeyratne. 
4.2 Sampling P o i n t s 
Sampling w a s c a r r i e d o u t f r o m t h e d i s c h a r g e o u t l e t f r o m 
the final e f f l u e n t pump s- ? . . - r e 1 ) . 
5. Background Information 
The State Fertilizer Manufacturing Corporacior is situated 
about 12 km from the river mouch. The discharge pjint for 
factory effluent is located about 3 km from the factory. 
(Fig. 2). 
6. Operations 
Ammonia synthesis requires three major inputs; 
(1) Naptha (2) Steam and (3) Air.' 
Naptha is obtained from the Petroleum Refinery, Sapugaskande, 
288 tons of feed naptha is used per day. There are a variety 
of secondary materials that are vital for a successful operating 
plant. 
6.1 Water Treatment 
The water supply from the Kelani ganga is purified by 
chemical means (using alum and Jime)^followed by sand filtration. 
Water is pumped at the rate-, of 640 m /h. to the purification plant. 
The sludge from the water clarification plant is discharged once 
in eight hours to the holding basin. Backwashing of the sand 
filters is carried out once a day. The drinking water supply is 
treated with CaOCl while t ie water supply to the factory is treated 
with chlorine gas and hexa-ietaphosphate (as an chelating agent), 
6.2 Boiler Feed Water 
Steam production involves several purification steps before 
the water is fed into the boilers. This includes a deminerailzing 
plant consisting of a cation, aniotyPriced resin bed. The resin is 
regenerated with HC1 (4%), and NaOH (4%). The effluent from 
regeneration is collected in z demineralized effluent holding pit 
where it is neutralised auJ conveyed into the holding basin. 
Regeneration of resin is carried out once a day. 
6.3 Cooling Water , 
The extensive water cooling system usually ervp.. oyed, requires 
a relatively pure raw water feed to sustain a lenfthy continuous 
operation. The cooling water is treated with hex.:nnetaphosphate, 
ZnSO, and Cl„. 4 2 
The blowdown water f: 3m the cooling water system collects in 
—t-ho M m j H n u n water pit wi.ich in turn collects at the holding basin, 
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4 Ammonia Plant 
A flow diagram for the process is shown in Fig.3. 
The process can be divided into the following stages. 
Primary Reforming 
naptha + H O + heat Catalyst H. + CO 
Ni 
Secondary Reforming 
CO + H air CO + CO + N + H 
1
 Catalyst 1 1 
Shift Conversion 
CO + H 20 Catalyst^ C 0 2 + H 2 + heat 
Metahanation 
CO + C0„ + 7H„ Catalyst 2 CH. + -3H.0 2 2 —* 4 2 
Ammonia Synthesis 
N 2 + 3H 2 Catalyst^ 2NH3 + heat 
6.5 Urea Plant 
The flow diagram for the urea plant is shown in Fig.4. 
The chemical processes;taking place are as .follows. 
2NH 3 + C 0 2 *- NH 2 C 0 2 NH^ exothermic 
NH„ CO„NH, +~ NH„CONH„ + H.O endot-hermic 
2 2 4 2 2 2 
Prolonged exposure of urea to temperature above its melting 
point can cause the formation of biuret according to the equat 
2NH 2CONH 2 ^ — • NH 2CONHCONH 2 + NH^ 
s 
6.6 Sewage 
The sewage passes into 6 septic tanks. It is uncertain if 
the overflow passes into the holding basin (as has been 
indicated by a map provided by the Corporation). 
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Results 
TABLE 1
 : ANALYSIS OF WASTE WATER 
rzzzzz 
1 
Values Tolerance limits* 
Ammoniacal Nitrogen 
(as N) 
729 nrn/1 50 mg/1 
Total Kjeldhl Nitrogen 
(as N) 
237 mg/1 
Suspended solids 2.5 mg/1 50 mg/1 
Dissolved solids 6082 mg/1 — 
Phosphate (as P) 
1.04 mg/1 5.0 mg/1 
Zinc 
0-52 mg/1 5.0 mg/1 
Arsenic / 
0.12 mg/1 0.2 mg/1 
Conductivity 
1650 microrahos/cm 
at 22°C 1 
9.9 
between 6 
and 8.5 
Temperature [ 34.6°C 40°C 
Oil and Grease J 
5.4 mg/1 10 mg/1 
1 Dissolved Oxygen 1 4.45 mg/1 
Chemical Oxygen Demand . 
(COD) 
170 mg/1 250 
CEA Interim Standards. 
T: 
Discussion 
The free ammonia content .of the effluent is extremely 
high and therefore the effluent fails to meet the specifications 
for the tolerance limits for industrial waste water discharged 
into inland surface water (as specified by the interim standards 
of the CEA). 
Screening and trapping of oil is carried out before the 
effluent is collected in the holding basin which has a capacity 
of about 1600ra . The holding basin is separated from a final 
effluent pu^ np sump by hay filters.The final effluent pump sump is 
a tank 24m- and 8m deep. The effluent has an oil layer on its 
surface. The outlet of the tank is approximately 5m below the 
surface from where a fraction of the effluent is pumped via a channel 
to the Kelani River once in 2 hours. The amount effluent released at 
any given time is not known. 
A pronounced odour of ammonia was prevalent in the atmosphere; 
Corporation sources attributed this to be due to a leakage in the 
ammonia plant. 
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PART IX - McCALLUM BREWERY 
Client . : The Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo 10. 
Reference : Client's letter of• 4th March 1983 and 
our letter of 24th October, 1983. 
3. Purpose of study: This investigation takes the form of a 
preliminary study. 
' i. To determine the nature and volume 
of effluent being discharged into the 
Kelani river. 
ii. To identify problems and areas of 
future study. 
Date of visits 
and sampling The above brewery was visited by the following 
. CISIR officers on 22.02.1984. 
1. Mr. W.G.Rajendram 
2. Miss T. vanCuylenburg 
3. Mr. K.H.S. Perera 
4. Mrs. K.D. Attanayake. 
Samples were collected from the overflow of 
the septic tank where the waste water from the 
factory is collected. 
Contd./..2. 1 
1 
Location 
The McCallum brewery is situated 30 km from the river mouth 
(Figure 1). The outlet into the Kelani river is 7 km from 
the brewery. Waste water from the brewery passes to the 
river via paddy fields and through open channels. 
Outline of the process : 
An outline of the main process is given in a flow diagram 
(Figure 2). The process of brewing beer can be classified 
as a number of batch operations. Malted barley is first 
crushed. Crushed malt is cooked with water.in a mash 
cooker. The mash is conveyed to the lautering tub in order 
to remove the spent grain which is a valuable by-product for 
farmyard use. The remaining clear liquor (wort) is conveyed 
to the brew kettle where hops are added (for flavour). The 
mixture is boiled to coagulate (undesirable) proteins (trub). 
The wort is then pumped to the holding and sedimentation 
vessel where the trub is removed as sludge - like sediment. 
The wort is then centrifuged and cooled. The clear cooled 
wort is conveyed to a fermentor where the added yeast 
converts the sugars to alcohol and carbon dioxide. After 
the fermentation is complete $ the excess yeast is removed 
and the beer is matured in secondary fermentation vessels. 
After sufficient aging the beer is filtered in a filter press 
(to remove yeast) chilled, carbonated and awaits packaging. 
The product is sold in bottles. 

PROCESS DIAGRAM FOR PRODUCTION OF BEKR (Fl 6u re 2) 
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7. Waste water sources and characteristics : 
Source Operation Principal constituents 
Mash cooker Rinsing Cellulose, other carbo­
hydrates, protein. 
Lautering tub Last runnings 
and washings 
Cellulose, other carbo­
hydrates , Polypeptides 
some spent grain. 
Brew kettle Rinsing Wort, trub. 
Holding & sedi­
mentation tank 
Rinsing Sediment 
' Fermentors Rinsing Beer, yeast and trub 
(cold break)residues, 
detergent, sanitizer. 
Bottle washer • Washing 
and 
discharge 
Caustic soda, lables, 
glue, beer residues. 
Bottling Filling, 
crowning 
pasteurizing 
Beer 
Miscellaneous Degreasing, 
boiler blow 
down, f1oor 
maintenance 
Detergents 
7.2 Characteristics of waste water 
Waste water from the brewery is collected in a septic tank. 
There are three septic tanks. The domestic sewage collects 
in the first septic tank and overflows into the second 
septic, tank where the factory waste water also collects. 
These combined effluents overflow into the third tank and 
discharged into the paddy fields from where it ultimately 
falls into the Kelani river. 
7 .i Characteristic constituents of brewery wastes 
82 
s 
The liquid phase of this brewery effluents contains mainly 
carbohydrates, proteins, peptides, amino acids, polyphenols 
and sodium hydroxide while the solids consist principally 
of cellulose, protein-tannin-carbohydrate complexes, silica 
and yeast cells. Toxic substances such as heavy metals, 
organic solvents, etc. are not normally present in waste 
water from breweries. The organic nature of brewery 
effluents makes them relatively simple to characterise and 
in most cases an almost complete description of effluent 
quality for all intents and purposes can be decided in 
terms of :-
1. Organic load, expressed as oxygen demand (BOD, COD, etc.) 
2 . Suspended solids 
3. pH and temperature 
The fact that domestic sewage and the factory effluent are 
discharged in combination, results in the need for determining 
the coliform count of the effluent. ' 
7.3 Volume of effluent 
Volume of the effluent discharged from the processing area is 
twenty one thousand (21,000) liters per day. 
'8. Summary of the analysis of the effluent from the brewery J 
No. 
: 1 ——, 
Parameters Values Tolerable 
limits 
1 PH 5.5 6 - 8.5 
2 Temperature °C 28 40 
3 Suspended solids (mg/1) 34 50 
4 Total solids (mg/1) 544 -
5 Total Nitrogen (mg/1) 16 
6 B0D3(mg/l) at 30°C 930 30 
7 COD (mg/1) 1132 250 
.8* Total coliform count 
per ml (on VRB agar 
at 37 C for 24 h.) 1,122,000 -
J 
*Types of colifoms present - E.Coli. type I and other celiforas. 
9 . Observations 
The brewery under study did not have any facility(other 
than septic tanks) for effluent treatment. The effluent 
on its way to the stream is partly absorbed into the soil. 
On comparing the BOD and COD values it is apparant that 
the effluent mainly comprises organic matter. Considering 
the fact that the effluent has to travel a long distance in 
order to reach the stream, it is likely that the BOD values 
are reduced considerably at the point of discharge into 
the stream. 
The high coliform count in the effluent is a factor that 
arouses much concern. It is felt that this high coliform 
count of the effluent is due to : 
(i) the low dilution of the sewage 
and (ii) the free availability of nutrients < 
in the process effluent which will make it 
possible for at least some of the microorganisms 
present to multiply rapidly. 
10. Conclusions : 
It is strongly recommended that this effluent should not be 
discharged into the paddy fields in the vicinity without stmt 
form of treatment containing a disinfection stage. It is 
also recommended that biological treatment of effluent is 
effected. 
P&V&>^''tf?f^ 
Mrs. K.D. Attanayake 
TECHNICAL ASSISTANT. 
Mr. WVG. Rajendram 
RESEARCH OFFICER. 
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PART X r OCEAN FOODS & TRADES (C & J) Ltd., 
Colombo 10. 
C 1 i e n t : The Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo 10. 
2. Reference Client's letter of 4th March 1983 and 
CISIR letter of 24th October 1983. 
3. Purpose of 
Study ' This investigation takes the form of a 
preliminary study. 
*1. To determine the volume of a effluent 
being discharged. 
2. To identify problems and areas of future 
research. 
*NOTE : 
As the factory releases effluent into 
underground tanks (soakage pits) and not into 
the Kelani river, on consultation with 
Mr. E.E. JeyaRaj, Environmental Manager, 
Central Environmental Authority, it wa« decided 
not to carry out any sampling and analysis* 

Date of visit : 
Background 
Information 
Ocean Foods & Trades Ltd was visited on 
28th February 1984 by the n. Mowing CISIR 
officers. 
1. Mr. W.G. Rajendram 
2. Miss T.M.E. vanCuylenburg 
3. Mr. H.L.P. Silva 
4. Mrs.. K.D. Attanayake 
The factory had also been visiced by CISIR 
officers on 19th October 1983 and 13th February 
1984. 
5.1 Location The above factory is situated about 2 km from 
the river mouth (Fig. 1). 
Outline of 
process 
Prawns Prawns 
deheaded 
Packed 
Prawns 
> > 
washwater washwater 
Data collected : ' " 
7.1 Factory 
operations 
and,products:
 t ^ e 
(Based mainly on information provided by/client). 
7.1.1 Present processing capacity: 250 kg of fresh prawns per shift 
7.1.2 Number of shifts: One per day. 
Well water and municipal water supply. The 
total volume of water used is unknown and it 
was noted that the water taps were kept running 
Water usage was said.to be 2.5 liters/kg. (It 
is felt that this figure is inaccurate and on 
7.1.3 Water intake: 
7.1.4 Summary of processing: Fresh prawns on arrival at the 
factory is stored prior to processing. 
During processing the prawns are washed 
twice and cleaned (deheaded and peeled 
depending on the final product). The 
cleaned prawns.are then rewashed prior 
to packing and frozen in blocks. The 
ice blocks are then evenly cut out, 
packed into polythene bags and stored. 
2 Biaposal of factory waste : 
7.2.1 Solid waste : All the solid waste of the factory is either 
collected by the Municipality or buried, 
depending on the quantity of waste to be 
disposed of at the time. 
7,2.2 Waste water : All the waste water from the factory (mainly 
washings) are directed to a treatment system 
which consists of the following:-
Capacity 
Three (3) pre-cast cylinders = 0.76 m (each) 
3 • 
Filtering chamber, = 0.63 m 
3 
Soakage pit, 0.27m 
Pit 1 3.6- m 3 
Pit 2 and 3, 8.7 m 3(each) 
The effluent from the soakage pits is conveyed 
to pit 3 via pits 1 and 2. The final waste water 
is disposed by the Municipality when the pit 
No.3 overflows. 
£5 
8 . Discussion : T h e factory operates on t h e p r o c e s s i n g o f prav-:ns . 
Operations do not proceed throughout the year D ^ L 
only when supply is available. Water usage i s 
mainly for washing. The figure of 2 . 5 licers/kg 
fresh prawns appears to be on the low side. 
Effluent i s not discharged .into the. Kelani river 
b u t into pics.- On the basis o f the above t h e 
volume o f effluent discharged p e r 8 hours shift 
c a n be d e e m e d t o b e 6 2 5 liters. T h e r e i s usually 
only one shift. Studies w e r e n o t carried ouc on 
t h e nature o f effluent (on mutual agreement - with 
t h e CEA representative) for t h e following reasons:-
i . Effluent i s not discharged"into the Kelani 
river. 
i i . The factory does not operate regularly and 
.'as a result of its low capacity, total 
/ pollution load i s expected to be comparatively 
low. 
i i i , . - It will be possible to predict the order of 
pollution potential by extrapolating data on 
significant parameters like COD obtained from 
studies on other Sea-food processing factories. 
Waste water passes through a system of chambers and pits - the 
dimensions of which could not be confirmed as most of them lay underground, 
(under the factory). The bottom of the last 3 pits was unlined and it 
is presumed that some of the effluent filters into the soil at this point. 
The effect .of this will have on ground water cannot be predicted as the 
characteristics of the effluent (eg. COD) are not known. Further, 
cognizance must be taken of the fact that the location of the plant is 
only 2 miles from the river mouth. 
90 
The team was told that the Municipality removes effluent 
from the final pit when it overflows (by means siphoning). The 
frequency of removal is said to be once in six months. The point 
of disposal of this waste by the Municipality is not known. 
The same is true for solid waste, which on occasion is also 
collected by the Municipality. 
w.G. Rajendram
 T „ a _ . ,v, v. 
RESEARCH OFFICER- L e A R ^ e S 
'•::v " 
......(, ^ > 
E.R. Jansz 
DEPUTY DIRECTOR 
14 March, 1984. 
Tv/ik/dt. 
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PART XI - PUGODA TEXTILE MILLS . 
I 
1. Client The Chairman, 
Central Environmental Authority,. 
Maligawatte New Town, 
Colombo 10. 
Reference Client's letter of 4th March 1983 and our 
letter of 24th October 1983. 
3. Purpose of 
Study T h is investigation takes the form of a preliminary 
study. 
i. To determine the nature and volume of effluent 
being discharged into the Kelani river. 
ii. To identify problems and areas of future study. 
Date of visits 
and sampling : The above mill was visited by the following CISIR 
officers on 20 April, 1984. 
1. Mr.W.G. Rajendram 
2. Miss T. vanCuylenburg 
3. Mr. H.L.P. Silva 
4. Mrs. K . D . Attanayake 
5. Miss Y. Siritunga 
6. Mrs. P. Alwis (CEA) 
Samples were collected from outlets of wastewater 
storage lagoons. 

5. Background 
• Information Location 
The Pugoda Textile Mill is situated 44 km fr^m 
the river mouth. The outlet of the effluent 
into the Kelani river is 1.5 km (approx) from 
the mill. The effluent is carried to the Kelani 
river by small stream (Figure 1).' 
Products .: Cotton/Rayon and Cotton/Rayon fabric (white, dyed 
and printed poplin). 
Outline of / 
the Process : An outline of the main processes are given in the 
flow diagram. (Figure 2). 
Raw . 
cotton 
I Opening & j 
| cleaning [—^  Carding Drawin Roving 
Desizing (—| Weaving 
i <• 
Sizing f Warping <- Spinning 
Scouring Mercerising 
Hi 
Djjing or 
printing 
Finishing 
Fi gure 2. 
On studying the process flow diagram it is cl&ar 
that until weaving there is uo water consumption 
with the exception of sizing. In case of sizing 
there is very little or negligible usage of water. 
The real usage of water commences from desizing 
onwards. Description of the processes using water, 
are given below. 
7.1 Desizing : In this process starches (size) that had been 
applied to the yarn during weaving, are removed 
from the fabric by transforming the starches into 
. soluble products (dextrine - glucose) by enzyme 
action. The following chemicals are used for 
desizing. 
i. Polyzyme (Enzyme) 
"ii. Common salt. 
In this process cotton, wax and other non-cellulosic 
components of cotton are removed by hot alkali 
detergent or by soap solutions. Caus.tic soda and 
soda ash along.with soap and synthetic detergents 
and inorganic reagents like phosphates are used to 
remove the non-cellulosic impurities. The following 
chemicals are being used in this process. 
i. Caustic soda 
ii. Soda ash 
iii . Trisodium phosphate-•. 
iv. Peregal "0 (wetting agent) 
7.3 Bleaching 
and washing : Hypochlorite bleaching is carried out in this 
operation. The main object in the bleaching 
process of textile fibres is the removal of natural 
and adventitious impurities to produce pure white 
material. The chemicals used in this operation are: 
7.2 Caustic 
scouring 
i. Sodium hypochlorite (2 gl), 
ii. Sodium sulphite 
Peroxide bleaching is also carried out depending 
on the demand for this operation. The chemicals 
used are : 
i. Hydrogen Peroxide 50% 
ii. Sodium Silicate 
iii. Caustic Soda. 
7.4 Mercerizing : This process is performed on bleached cotton to 
swell the cotton fibre, add luster, and increase 
dye affinity. It consists of carrying the cloth 
through cold 10 to 30 percent solution of Caustic 
soda, while the cloth is kept in tension. The 
caustic action is followed by a water rinse, water 
wash and final water.wash. This wash liquor' 
(Caustic lye) is recovered to a large extent 
concentrated and reused. 
7.5 Dyeing : The dyeing of the fabric is mainly carried out 
using reactive dyes. On occasion sulphur dyes are 
used. The dyeing operation is carried out in 
jigger machines. Six jigger machines are in 
operation. The following chemicals are used in 
this operation. 
i. Dye (mainly reactive) 
ii. Common salt 
iii. Soda ash 
iv. Sandopan DTC (Detergent) 
Sulphur dyes and Azo dyes are also used on occasion, 
7.6 Printing : Roller printing machines are employed for this 
operation. A colour shop is provided for preparing 
printing pastes. Printing pastes consist of the 
dye, a thickener, a hygroscopic substance, penetrants 
and water. The following chemicals are used. 
i. Reactive dye 
ii. Sodium Alginate (thickener) 
iii. Urea I 
97 
96 
7.7 Engraving 
7.8 Finishing 
8. 
In this operation designs are engraved on copper 
rollers. After engraving rollers are dipped in 
nitric acid. Following these operations the copper 
rollers are chromium plated. The chemicals used 
are : 
i. Chromic Anhydride 
ii. Hydrochloric acid 
iii. Nitric acid. 
In order to impart a smooth appearance and desired 
stiffness to the cloth, a final size (starch base) 
or resin is applied to the cloth. The size mixes 
are made up in a 10 to 30 percent concentration. 
This operation is followed by.the final operation 
of special treatment provided to yield a cloth 
which is preshrunk, water-proofed, fire-proofed'.etc. 
In this operation the caustic is recovered from the 
caustic lye .used in the mercerizing operation by 
evaporation and concentration. A large quantity^f 
water is used in this operation in order to create 
vacuum in the concentrators. 
Characteristics 
and Quality of 
waste water ; (Refer Table 1) 
NOTE: 
The contaminants in waste water in textile mills can be divided into 
three main catagories. 
1. Naturally occuring dirt, salts, oils and greases on cotton. 
2. Chemicals added or removed during the many different operations. 
3. Fibres removed by chemicals and mechanical action during processing. 
A flow diagram concerning waste water in the wet processing of textiles 
in the mill is given in Figure 3. 
7.9 Caustic lye 
recovery 
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At present waste water from the textile mill 'is . 
discharged to the Kelani river without any 
treatment. The effluent from the mill is collected 
in the lagoon I.(refer Fig.3) and passes through 
lagoon II and III and discharged into the streams. 
Treated domestic sewage from the mill is discharged 
into lagoon III. The domestic sewage is treated 
in Imhoff tank (Primary treatment) and passes 
through trickling filters (Secondary treatment). 
NOTE : 
Imhoff tank - A deep sewage tank consisting of an 
upper sedimentation chamber and a lower sludge 
digestion chamber* The floor of the upper'chamber 
slopes to trapped slots, through which solids may 
slide into the lower chamber. The digestion process 
is anaerobic. 
Trickling filter process 
Trickling filtration is one of the more reliable of 
the secondary sewage treatment process. It is not 
a filtering process (as the name implies), rather 
it is La. biological purification process in which 
microorganisms take up the organic pollutants in the 
waste and use them as a source of food energy. 
A trickling'filter is essentially a large circular 
structure filled with a porous media or with graded 
crushed stone (This is, used in the'above treatment). 
Settled liquid waste is distributed over the surface 
of the stone bed trough fixed nozzles attached to 
a rotating cross arm. 
10. Proposed waste 
water treatment 
in the Pugoda 
Textile Mills 
Civil engineering part of the construction 
of a waste water treatment plant has been 
completed. Machinery for the treatment 
plant is awaited. Once this treatment 
plant commissioned, effluent from this mill • 
will be discharged only after treatment. 
Chemical and biological treatment will be used 
to treat the waste water. Chemical treatment 
is imparted to the effluent in a flocculating 
tank. It is proposed that alum and lime will 
be-used as flocculating agents. After sedi­
mentation effluent will be mixed with domestic 
sewage proportionately and will be.treated 
biologically. Surface aerators will be used 
for aeration. This is a type of "activated 
sludge" process. After this treatment the 
effluent will be clarified by settling. The 
sludge will be removed from the clarifier and 
will be dried on sand beds. The supernatant 
from the clarifier will be treated on activated 
carbon bed before disposal. 
11. Sample 
collection 
and analytical 
results 
Grab samples were collected from lagoon I 
and from the outlet of lagoonjrIII. Samples 
were preserved and analysed according to the 
meth o cj s described in the APHA - 15th edition. 
Results of analysis of the effluent for 
significant pararaeters are shown in Tablse 2. 
TABLE 2 
ANALYTICAL RESULTS OF THE EFFLUENT 
No. Parameters Lagoon III
 L
« agoon I 
Tolerance j 
limits | 
1. pH 
8.4 8.9 6 to 8.5 
2. Temperature (°C) 
36.9 36.6 40 
3. Suspended solids (rag/1) 82 -
50 
4. Total solids (mg/D 
.2531 -
5. Oil and Grease (mg /D 
4.1 - 10 
6. Sulphides (mg/D 0.04 -
.' 2 
7. Total Nitrogen (mg /D 
15.3 27 
8. Chemical oxygen 
Demand (mg/D 
461 703 ' 250 
9. Chromium (mg/D 
not detected 1.0 
10. Copper (as Cu) (mg /D 
0.22 
-
3.0 
11. Chloride (as Cl) (mg /D 
100.5 -
12. Colour (Platinum cobalt 
.Units) 340. -
_! 
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12. Conclusions 
and observations : The storage lagoons for waste water are 
constructed with broad bunds. A degree of 
reduction of COD and the total nitrogen in 
the effluent from the lagoon I to lagoon III 
indicates a reduction in the pollution load 
of the effluent before it is discharged. As a 
result of the long detention time, the effluent 
is stabilized in the lagoons. Although there 
is an improvement in the quality of the final 
effluent," the values of COD and suspended solids 
exceed the permissible limits for effluent to 
be discharged into inland surface waters. 
As the quantity of effluent being discharged 
per day is around 500,000 gallons, the total 
pollution load is extremely high. 
Once the proposed treatment plant is commissioned 
it is envisaged that the pollution load will be 
considerably reduced. 
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Telephone 
1 . Client The Chairman, 
Central Snvironmental Authority, 
Maligawatte New To-wn, 
Colombo - 10-
:. Reference Client's letter of 4th March 1983 and our letter 
of 24th October 1923. 
Purpose of Study This investigation takes the form of a preliminary 
study, 
1. To determine the nature and uolume of effluent 
being discharged into the Kelani river. 
2. To identify problems and areas of future study. 
4. Date of visits The above.plant was visited on 12th September 1984 
by the following CISIR officers.. 
1. Mr". sW.G. Ra.jendram . -
2. Miss. T. vanCuylenburg 
3. Mrs. K.D. Attanayake 
4. Miss. Y. Siritunga 
3. Miss. K. Induruwa. 
xs: Q U : 787 "PLEASE ADDRESS ALL COVERS TO THE DIRECTOR" 
" S a g ® 6 3 «2>«>d ^ cDnaTa K>8bJ « 8 « 
P. O . Box 787 
3(3, B iuddhaloka Mawatha 
C o l o m b o 7 Sri Lanlca 
106 
The factory is located at Oruwela 18 km from 
Colombo and 4.3 km from the bank of the Kelani 
river (Fig. i). Water is obtained from the Kelani 
river via a pumping station at Nawagamuwa situated 
3 fp.iles away. Approximately 1.5 million gallons 
of water.is utilized per day. This water is treated 
with alum & lime and used for industrial purposes. 
It is further treated in sand filters and chlorinated 
for drinking purposes. In addition cooling water 
is obtained from the lake within the factory complex. 
Part of the billets are imported. Scrap iron is 
purchased locally. The steel scrap can be divided 
into two categories. 
i. Reverted (waste of works) , 
The scrap included the wastes and -rejects of 
all the shops of the works. It is sorted 
according to chemical composition. 
ii. Burchased 
The scrap is indeterminate as regards to 
•chemical composition. 
Scrap also includes turnings from machine 
shops, both from the works itself and from 
external sources. When sheet trimmings and 
turnings (especially those which are rusty) 
are included in scrap,, they. introduce a 
significant quantity of iron oxide into the 
charge. It may also introduce contamination 
in the form of dirt or sand, which will 
affect slag composition. 
Turnings stacked for a long, period of time 
exposed to the elements acquire properties 
, similar to those of iron ore, and usually have 
a high sulphur content through the action of 
SO^ from the atmosphere. 
4Fe + 3S0 ?+ nH 20 + 4 ^ 2 ~ » F e ^ S O ^ + F e ^ . n H . 
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Light - weight scrap contaminated with dirt 
and sand introduces significant quantities of 
silica and alumina (as impurities) into the 
charge. Silica increases the bulk of slag anc; 
therefore causes a loss of iron. Sheet materials 
olated with zinc or tin are not permitted when 
quality steels are being manufactured. 
The manufacture of steel from scrap iron can be 
•jivided into four major stages. 
The manufacture of steel from the electric arc 
furnace process can either produce the common 
grades of low-carbon steel from scrap or can be 
charged with alloying materials to produce special 
steels, such as stainless steel or tool steel. 
Electric arc furnaces are also used for the production 
of Ferro-alloys which are the alloying elements for 
soeciai steels such as ferro-nianganese, : f erro-chrose etc. 
The process consits of charging, into the heart,of 
the furnace, a known weight of scrap of suitable 
physical and chemical character and melting this 
down as qulcklv as possible at a temperature of 
o 
about 1600 C. rthen the charge is melted, it is the 
usual practice to add a quantity of,burned lime with 
some fluospar or sand to act as fluxes, which together 
with the oxides resulting from the melting of the 
scrap form a highly oxidised basic slag. The charge 
is oxidised by an electric arc sprung from the elee-
-trodes to the metal bath, thus heating the metal 
both by direct conduction from the arc and by radiation 
from the roof and walls. The electrodes say be either 
of graphite or amorphous carbon. 
The furnace proper consists of a semi-circular steel 
shell lined with s^fr act cries.. 
A.f<ter the furnace operations are complete the next 
step in producing a heat of steel is to cast the 
ingot, which is to be rolled. The steel is poured 
into ton storage dishes, which inturn is poured 
into the laidle. 
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The rolling process begins in primary hot 
rolling mills where ingots from electric 
furnace (laidle) is rolled into billets. 
Products from the primary rolling mills go 
to the secondary hot rolling mills. Water 
used to remove scale from the billets flows 
to the scale pit. 
The billets are then heated to about 1350°C 
in a oil fired furnace. It is then passed 
through, four different rolling stands of 
di-m!ihishihg size's. 
The hot rolling mill used in the steel industry 
is' a pair of rolls revolving in opposite 
directions. A mechanism commonly called a table 
is used for handling the rolled pieces. The 
table in front of the rolls forces the steel 
against the rolls which grip and pull the steel 
between them. Steel is thus reduced ,to a thicknes 
equal to the distance between the rplls. 
When steel is heated to the high temperature 
desired for hot rolling, it's surface is oxi-
-diaed and a hard scale is formed. If not 
removed before rolling, this scale would be 
rolled into the steel and would cause surface 
'defects. Cooling water is sprayed on the rolls 
during hot rolling to prevent distortion arid 
to reduce erosion of the roll surfaces. Because 
considerable heat is produced by the rolling 
processes water also serves to keep the steel 
at it's proper rolling temperature. Spent 
cooling water flows to the scale pit. Oil in 
the water from these mills is generally 
lubricating oil from bearings and are usually 
emulsified. 
Acid pickling 
The treatment of steel in an acid bath, known 
as pickling removes oxides, dirt, grease etc. 
from the metal suface and produces a bright 
steel stripped down to bare metal and suitable 
for finishing operations such as plating and 
galvanizing and for cold drawing. Both sulphuric 
acid and hydrochloric acid are,used for pickling. 
The latter reduces the water pollution problem 
and is also preferable on other consideration 
eg. easy regeneration of acid. 
Pickling solutions 
I . 30?b KC1 is diluted to )5% 
I I . 9c$ H„S0 is diluted to 
2 4 
Pickling is carried out batchwise. The acid is 
prepared depending on the unit processes in-the 
pickle tank and the type- of acid used for 
pickling. 
The metal leaving the pickle vat will drag out 
some of the liqour with it and carry liquor into 
the subsequent neutralizing'and rinsing operations 
The loss of acid by drag out vasies-- depending on 
the type of work being done. 
The wire is then cold drawn as nail -vires and 
winding wires. 
. *• MOTS • : The ?e content in the picklin-g liquors was 
processed into iron oxide pigments, 'which 
is done no more. Iron oxide yellow,red,brown 
and black pigments were produced. 
6»2«4 Galvanizing : Wire used for galvanising is annealed. The term 
annealing implies slow cooling from above the 
critical temperature range. The annealing is 
done by passing the wire under tension through 
a furnace. The operation is usually considered 
simply for it's softening effect, but it is 
also capable of removing stresses, refining the 
crystal structure, and it can even remove 
gases from the metal. 
The hot dip process consists of passing the 
wire through a light pickling operation (rinse 
acid wash) and through a tin pot which consists 
of a flux (ZnClj) and molten zinc. 
Also hot-dip galvanizing is done. The process 
consists essentially of a light pickling and 
application of the zinc coating by dipping' 
through a pot containing molten zinc. 
1 1 0 
r 2.5 ?oundary Kost integrated.steel plants operate foundaries 
which may cast ingot''moulds for use within the 
plant or may supply casting- machinery to be 
built outside equipment manufacturers. 
7, Characteristics of steel mill waste water : 
7il Metal Shoo : 
7,1,1 B!lectric arc furnace : Water under pressure is used to remove iron 
dust from the exhaust gas from the furnace, 
which is directed to the scale pit. Water 
• is used to cool the furnaces and certain 
components at the electrical gear. Jhe water 
that leaves the furnace essentially the same 
"quality as received with the exception for 
the input.of. heat. 
Molten steel is poured continuously'into moulds 
and the billets come out through a ..number of 
rollers and then on a run out table. 
Water is used to cool the moulds and machinery 
and for spraying into the apron of .the 
continuous casting machine. The water.froa 
the moulds leaves essentially as'received 
except for the addition of heat. However the 
water required for. machinery cooling and for 
apron spray gets contaminated and carries 
fine scale particles as well as heat. In addition 
it may get contaminated with oil used for 
lubricating purposes. 
7.2 Rolling Mill : Cooling water sprayed on the rolls during hot 
rolling contains scale. 
7.3 Wire Kill : The main effluents are pickling liquor and 
lime solution. 
7.4 Foundary : Water is used only for cooling purposes. 
7.1.2 Casting 
1 1 1 
Disposal of Wastewater 
S.calq. bearing waters
 : Scale bearing water originating from the 
melt shop and. rolling mill consists of 
the water used to dislodge scale and to 
cool the rolled product, plus the water 
used to transport-scale through the flumes 
beneath the mill line. Scale bearing inters 
are discharged into a sedimentation basin 
known as scale pit. Deposited scale in the 
pit is cleaned out periodically with 
clamshell buckets operated mechanically. 
• The scale pit effluent is pumped to 
secondary sedimentation basins in order to 
remove finer particles and for oil 
separation. Oil is recovered from the surface 
by a split - pipe skinnier operated periodi-
-cally as oil accumulates. Clarified effluent 
is returned to the mill for reuse. No waste 
water from melt shop and rolling gills is 
discharged. 
Acid Solutions . : Acid solution originating from the . pickling 
operation mainly from the wire mill consists 
of rinse water and may also be 'cor.tamins.ted 
with oil and grease from the rolling mills 
and by leakages from hydraulic equipment. 
As- acid works on-the scales there is a gradual 
buildup of iron compounds in the pickle bath 
and the reduction of the free acid strength, 
when the iron content reaches a level which 
•'' begins to slow the pickling idpa-ration, the 
bath is discarded. Hydrochloric acid pickling 
- solution is discarded when ferric chloride 
(FeCl,) concentration reaches 250- g/l and 
•reduction of acid strength to 3$. 
Sulphuric acid pickling liquor is discarded 
when ferric sulphate buildup is 300 g/l and 
reduction of free acid content is 1%. 
Lime which is used in neutralizing the acid 
left in the pickled steel is discharged once 
in 3 months. 
As waste water does not enter the Kelani River 
Analysis of waste water was deemed unnecessary. 
1 1 2 
Observations : 
1. The pickling waste water flows to a tank where lime is added 
to neutralize the effluent . The neutralizing operation is 
not done at present. The effluent is discharged to a storage 
lagoon. The sides of the lagoon are lined with stones. 
2. Oil Separation 
Scale bearing waste water which contains oil is separatei in 
an oil separator which also functions as a sedimentation tank. 
3 . Solid ¥asts 
Sludge from the sedimentation tanks (scale pits) and also the 
slag from the electric arc furnace are dumped within the 
- premises-, 
4. Cooling water is discharged into the lake. Water is also drawn 
for cooling purpose*from the lake. 
Conclusions : 
Ho waste water originating from the 3teel corporation enters 
the surrounding area at the present time. Waste water from 
the Kelt Shop and Wire Mill is recycled. The waste water-
originating from s-teel processing plant is not discharged into 
the Kelani River. Overflowing of the storage lagoon into 
surrounding paddy fields cannot be categorically ruled out as 
the volume of pickling liquor discarded per day- depends on 
tonnage of the steel pickled. 
MOTE ' : Pickling oDeration was not being carried out during 
the vi3it. 
f 
W.O. Rajendxam 
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!
 CiSIR SITUATED ALONG THE KELANI RIVER. . T e i sP h c > r> c 
Report No.TS:B~0 740 
PART XIII . -"BRITISH CEYLON CORPORATION LTD. 
["Government of Sri Lanka (Ceylon) 
Successor to the Business undertaking-! 
Client : The Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo 10. 
2. Reference : Client's letter of 4th March 1983, and our 
letter of 24th October 1983 and the meeting 
held on 2 April 1984. 
3. Purpose of ^ ^ investigation takes the form of a preliminary 
study. 
1. To determine the nature and volume of effluent 
being discharged into the San Sebastian Canal. 
2. To identify problems and areas for future study. 
4; Date of visits 
and Sampling: The above factory was visited by the following 
CISIR officers on 24th, April 1984 and 03rd May 1984. 
1. Mr. W.G. Rajendram 
2. Miss T. vanCuylenburg 
3. Mrs. K.D. Attanayake 
4. Miss Y. Siritunga. 
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5. Background 
Information 
6. Products 
Location : The B.C.C. factory is situated along 
the San Sebastian Canal. The effluent is discharged 
into the San Sebastian, canal which in turn is 
connected to the Beira Lake on one side and to the 
Kelani river on the other side (see Fig.1). 
Toilet and laundry soaps, disinfectants, cooking 
oil and metal drums. 
7. Outline of 
Processes 
7.1 Oil Refinery / . . 
(a) Coconut Oil :' Refining oils and 'fats is carried out with 
the intention of removing free fatty acids, mucilage and 
. coloring matter. It is also necessary to remove volatile 
odoriferous substances from an oil as it is used f o r 
domestic.purposes. Fig. 2 outlines a f l o w diagram o f the 
process. 
Figure 2 
Water 
Coconut 
Caustic Soda—* 
Salt > 
Mixing 
and 
Settling \ 
Fullers 
eai ;th 
V 
Steam 
} 1 _ 1 I T — " ~ | 
^Soap S-toc'U 
Waste water 
S'olid waste Barometric 
Condensate. 
(recycled) 
The above 
purposes 
-fa-croT-<rrefines-soconut. oil used for domestic 
(arid B O C gor the soaj> mam uf aaturing process) 
I 
f 
! j 
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The coconut oil is mixed with salt and water and heated XL+ 
a vessel with continuous stirring at 55°C for 11 hours. The 
water is allowed to settle and is drawn off by way of an 
outlet at the bottom of the vessel. Heating is carried out 
by means of steam coils. Enough caustic soda is added to 
neutralize completely the free fatty acids in the oil to 
form alkaline soaps (soap stock). Soap stock settles to the 
bottom of the vessel and is drained off. The clarified oil 
is then heated to about 76°C and washed twice with solutions 
of common salt. Each wash takes about 2 hours. 
Oil refining is commonly achieved using bleaching earth 
(fullers earth) as the extraction agent. The bleaching earth ife 
agitated with warm oil and, subsequently, the clay together 
with adsorbed color, dirt etc. is filtered using a filter 
press and the solid is disposed as a waste. 
The filtered oil is deodorized in order to remove volatile 
odoriferous substances in the case of edible oils;. Deodourizing 
of oils involves a treatment of the oil by super heated steam 
in a high vacuum. In effect, deodorization is a form of steam 
distillation that removes from the oil those constituents., 
which are volatile under imposed conditions of high vacuum 
and temperature. ' 
The final product is known as •'-Cocalanka* (for marketing 
purposes). , The process generates effluent in the form of : 
waste water which is described in Table 1;; (Section 8), and 
Table 2 (Section 9). 
Tallow Refining : Tallow is heated with steam in a vessel 
and filtered. (Bleaching is carried out as for"coconut oil). 
Soap Manufacture : 
The soap industry manufactures a wide range of products 
based on natural ingredients. Bar, toilet soaps now comprise 
the majority of soap products and glycerine is an important 
by product. Unfortunately, glycerine is not recovered in the 
soap manufacturing process at the above factory. Caustic, 
fats and oils are the raw materials used in soap manufacture. 
Soaps are the Sodium or. Potassium Salts of a range of fatty 
acids. Containing 8 - 2 2 carbon atoms. Salt is also included 
in soap as an electrolyte to increase diffusion and surface 
orientation, and some glycerine is often left in the soap to 
produce a feeling of softness during use. 
The manufacture of soap involves two distinct stages. The 
first stage is the preparation of the soap base and the 
second is the treatment of the soap base to obtain the 
finished product. The first stage comprises the.chemical 
reaction of saponification (the soap boiling). The treatment 
of the soap base involves several mechanical operations whose 
ultimate objective is to. convert the.'soap mass into a handy 
and attractive product. 
Raw materials used in soap manufacture. 
1. Coconut oil 
2. Animal tallow 
3. Caustic soda (NaOH) 
4. Salt (NaCl) 
5. Dyes 
6. Perfumes. 
Bar soap manufacture : Bar soap, is manufactured by the cold 
process. There is no effluent from this process. 
Laundry and toilet soap manufacture.: Laundry and toilet soap 
is manufactured by the full boiled process. Flow diagram of 
laundry and toilet soap manufacture by the full boiled, process; 
is given in Fig.3. The effluent in the process is.termed 
the niger. 
Figure 3 
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4< 
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Soap 
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Soap 
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^PROCESS DIAGRAM OF SOAP MANUFACTURE. 
1- i < : i i n T-. 
— r i i d c - r f r o u n d d r ; . : r ; £ 
* . Cooling water for the drum riant is t.cir.; 
ifecircul-.-.tes to A frcs a veil. 
The deta5.1s in this plan vere obtained from 
the 8it« plan fiven by B.C.C. authorities. (Ho.1931) 
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8. Effluents 
8.1 Paths of discharge 
The effluent of the factory are :-
(i) Effluents of oil refinery 
(ii) Effluents of soap factory 
(iii) Effluents from oil mill „ 
(iv) Effluents from disinfectant plant 
(v) Effluents from laboratory 
(vi) Effluents from kitchen, dining hall, etc. 
Effluents from the factory passes into the canal by way of 
several outlets. These, wherever possible, are shown in a 
simplified site plan (Fig.4). v. 
Storm water is also discharged into the canal along with 
effluents from the factory. 
In this study we concentrate on the major source of water 
pollution viz., the refinery and soap factory. 
-The oil mill was not functioning at the time and data on 
the effluent therefore could not be obtained. 
*The volume of effluent from the disinfectant plant is said to be 
small, and is discharged once a day. At the time of sampling 
data on the effluent could not be obtained. 1 
8.2 Characteristics and Quality of Waste Water : 
A Soap manufacturing works usually includes many different processes 
and operations, each with their own form of waste water. Thus 
the combined waste water from a works will depend on the unit 
processess and the activities on site as well as the operations 
going on at any particular time. Waste streams contain some of 
the organic and inorganic compounds used in the manufacturing 
process as well as some of the derivatives produced. 
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8.3 Volumes of Waste Water : 
T a b l e 2 - VOLUME OF WASTE WATER 
Process 
Volume of wasted 
water (1) 
1. Oil Refining 
1.1 Soda wash (per batch) 
1.2 First salt wash (per batch) 
1.3 Second salt wash (per batch) 
2. Soap Factory 
2.1 Soap manufacture (per day). 
2.2 Flow washing (once a week) 
( 
3. Regeneration of resins of water 
treatment plant (twice a month) 
82 
500 
500 
10 ,000 
5,000 
80,000 
Volume of waste water given above are approximate; these 
data were provided by the authorities and accuracy has been assumed 
for the purpose of this study. As most of processess are carried 
out in batches and volumes of wastes are not monitored thecdegree. 
of accuracy of the above data is controversial. A valuable by-product 
glycerine is discharged as waste along with niger. The domestic „ 
sewage is discharged into main sewer. The disinfectant plant washings 
and laboratory effluents are also discharged into the canal; 
The volumes of which are not,known. 
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8.4 Analyt ical Results of Effluent : Results are described in 
Table 1. 
Table 1 - SOME CHARACTERISTICS OF EFFLUENTS 
No. Parameter Oil Refinery 
NaOH wash Second 
(soap salt 
stock) wash 
Soap factory 
(Niger) 
1. pH 10.5 13.4 
2. Temperature (°C) 41 44 
3. Suspended solids 
(mg/1) 
587 2180 
4. Oil and grease (mg/1) nil 
5. Chlorides 39300 
6. Chemical oxygen demand 
(mg/1) ' 
2280 =irl05 
7. Alkalinity 
(a) Phenolphthalein 
alkalinity (as CaC0 o) 
(mg/1) 3 
11,200 24.9 36,900 
(b) Methyl orange 
• 
alkalinity (as CaCO.) 
(mg/1) 3 
65,100 338 39,700 
- NOT DETERMINED. 
Other Observations : 
(i) During the rainy season oil spills are washed away. 
ii) Solid waste which includes Fullers earth and low quality soap 
is not managed properly (ie. in the latter case is not recycled). 
ii) Water used for cooling purposes is recycled. 
Conclusion and Comments : 
The general situation was such that it was difficult to determine 
many factors necessary for a comprehensive study. 
For example :-
(i) It was not possible to confirm paths of effluent discharge 
as the pipes lay underground. 
(ii) Volumes of effluent sometimes could not be ascertained, 
(iii) Conflicting data, regarding discharge of effluents were 
obtained from factory sources at different times. 
It became clear that if a comprehensive study was to be carried 
out it meant that the team should spend some weeks studying the 
workings of the factory first hand and working out for themselves the 
volumes of effluent, their relative importance and their path of 
discharge. 
An example of the problems encountered was that the team were 
informed that soda wash from the refinery was not discharged. However, 
later studies revealed that this effluent was released into the canal. 
A similar confusion existed regarding the number of salt washes of 
oil. Adequate data was also unavailable regarding the disinfectant 
plant and laboratory effluents. 
Under the conditions the study, was restricted mainly to the 
effluent of the Soap Factory and the Oil Factory. The problem is not 
as serious as it appears at first sight and these two operations are 
clearly the ones producing effluent of the most damaging characteristics 
and therefore will provide a satisfactory overall picture of the 
exi c of pollution. 
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Analysis of the effluent showed that all the parameters 
tested failed to meet the interim standards of the CEA in reference 
to effluents discharged into inland waterways. Special note must 
be made of the very high COD values of the effluent of the Soap 
Factory and the high alkalinity of the effluent of the Oil Refinery. 
It is clear that the factory is a major source of pollution to the 
canal. 
The high COD of the soap factory effluent is no doubt mainly 
caused by the discharge of glycerine (which is not recovered) in the 
effluent. 
It appears that all effluents pass untreated into the 
San Sebastian canal. The canal at most times comprises a stagnant 
waterway linking the Beira Lake at one end and the Kelani river at 
the other. During rainy weather the water in the canal overflows 
into the Kelani river. A detailed study of the water in the canal 
at different times of the year appears to be of importance. 
Technical assistance was provided by Miss Y. Siritunga and 
Mr. N. Surasena. 
. . .,, .->. . . 
K.D. Attanayake 
TECHNICAL ASSISTANT 
T.M.E. vanCuylenburg 
RESEARCH OFFICER 
W.G. Rajendram 
RESEARCH OFFICER. 
•Z 
E.R. Jansz 
DEPUTY DIRECTOR. 
18 June, 1984. 
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Report No.TS:B-0740 
PART XIV - PETROLEUM STORAGE COMPLEX 
KOLLONNAWA. 
1. Client : The Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
COLOMBO 10. 
2. Reference : Client's letter of 04th March 1983 and our letter 
of 24th October 1983 and the meeting held on 
2nd April 1984. 
3. Purpose of 
Study : This investigation takes the form of preliminary 
study. 
1. To determine the nature and volume of 
effluent being discharged. ' r 
11. To identify problems and areas of future study. 
Date of visits .
 n A R, 
and- sampling -: The 1 above installation was visited on 18.06.84 
and 21.06.34 by the following CISIR officers. 
1. Mr. W.G. Rajendram 
2. Miss T. vanCuylenburg 
3. Mrs. K.D. Attanayake 
4. Miss Y. Siritunga • 
5. Mr. Surasena. 
Samples were collected from the 3 outlets from the 
above installation (Figure 1). The factory personnel 
at the site helped in this operation. 
"PLEASE ADDRESS ALL COVERS TO THE DIRECTOR" P. O . BOX . 787 
" S t a g ® QB ts£>6 <?aBfiJ» t o S t z f * S c o 363, B a u d d h a l o k a M i w a t h s 
- '-* " fViiombo 7 Sri Lanka 
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1/ I ' 
Names of canals 
San Sebastian canai north A-8 
Urugodawatte canal • B-D 
J . Oematagoda canal north 
D-E 
4. - do - E-F 
5. Mahawtfe canal 
F-N 
<5. Heen eta 
N-R 
7. Kirillapona canal 
R-T 
a. WellawaHe canal f-u 
130 
Background 
Information : Location 
The Petroleum Storage farm is situated along' 
the Dematagoda canal. 
The above installation is divided into two -zones, 
1. The Dangerous Z o n e - W h e r e liquids h a v i n g l o w 
. f l a s h p o i n t s a r e s t o r e d . 
2. The Non Dangerous 
Zone - W h e r e l i q u i d s h a v i n g h i g h 
f l a s h p o i n t s a r e s t o r e d . 
(Fuels are categorised according to the flash 
points) 
Most dangerous 
Flash Pt < 22.8°C 
(Aviation kerosene, Gasoline, N a p t h a ) 
Flash Pt - '22.8°C - 65°C 
(Kerosene, Diesel) 
Flash Pt > 65°C 
(Black oil)' ' -
Class A fuels are stored in the Dangerous Zone. 
Site plan is given in'Figure 1. ' 
Products Manufactured 
- Lubricating oils, candles and repacking 
of agrochemicals. 
Class A -
Class B -
Class C -
13a 
Outline of Processes : 
6.1 Lubrication oil blending plant 
Liquid lubricants find the greatest favour in 
engineering applications because they readily provide separation 
of surface when correctly applied, and have a high cooling 
ability when circulated through the bearing area. 
Lubricating oils produced from petroleum makes these 
v
 the most widely used of all the available lubricants. The 
residue from atmospheric distillation of crude petroleum, when 
itself distilled and fractionated under reduced pressure, yields 
lubricating oil stocks of various viscosities, the lightest oils 
coming from the top of the fractionating tower and the heaviest 
from the bottom. 
i 
Auxiliary materials, added to these lubricating oils to 
enhance their properties in one direction or another to meet 
the requirements of special applications are known as additives. 
Most lubricants has been improved to meet more severe conditions 
of temperature, bearing loads, and lengthy use of compounding 
oils and greases with additives such as antioxidants, detergents, 
extreme pressure agents, antifoam agents and other synthetic 
chemicals. 
Four types of base oils classified according to the 
viscosity are imported from China. The base oil blended with 
additives is- heated in a vessel containing a steam coil to get 
rid of the water. The waste from the blending kettles 
are collected in a slop tank and is recycled to the kettle 
where the water is evaporated. The product is.obtained as lower 
grade lubricants. 
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Plastic cans for canning of lubricating oils is 
manufactured in the factory. The cans are manufactured by a 
blow moulding machine while the lids are manufactured by an 
injection moulding machine. Polyethylene is used as the raw 
material in the manufacture of the above cans. Lanka Industrial 
lubricants and Lanka Automotive lubricants are manufactured 
at the above blending plant. 
6.2 Candle Manufacture 
•* Paraffin wax imported from China is used in the 
manufacture of candles. Paraffin wax is a microcrystalline 
product, solid at room temperature which is usually produced 
from petroleum distillates. 
750 kg 
Steam 
wax 
Heating 
(Temp, l) s 
Paraffin 
/ 
Cooling 
(Temp. 2) 
for 20 min. 
(Temp. 170°C) (Temp.105 C) 
Flow diagram of candle manufacture. 
Water(cool) 
i_ 
Mould 
Candles 
end 
product 
a 6.3 Agro-Chemicals 
Pesticidal chemicals have contributed much to increased 
agricultural production by preventing losses caused by pests and 
to better human health through the control of vectors of dreaded 
diseases like malaria, typhus etc. The pesticides are now 
considered to be indispensable. However, their use poses certain 
problems. Pesticides, particularly the organochlorines and 
organophosphates constitute one of the main environmental 
/pollutants posing danger to the biological fitness of man and 
animals. Paucity of definite information on their mechanism of 
action in living systems, their effects on aging and disease 
resistance, possible interaction with other environmental factors 
and carcinogenic and mutagenic potential, call for intensive 
research in these areas. It belongs to the group of environassnfcal 
microcontaminants. 
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Pesticides can be divided into the following types. 
a) Weed killers, eg. MCPA (2 methyl-4-Chlorophenoxy 
acetic acid) 
b) Fungicides, eg. Mancozeb 
c) Insecticides and . ascaricides eg. Trithion. 
d) Soil fumigants. 
The compounds are marketed in a variety of formulations 
including suspensions, emulsions, wettable powders, dusts, 
miscible oils, aerosols and solutions. 
Bulk pesticides which are imported are repacked into 
bottles and cans. 
Furadan is compounded by adding the active ingredients 
to river sand which is then mixed and packeted. 
i 
List of pesticides marketed by the Ceylon Petroleum 
Corporation. 
.Trithion 2E 
Thiodan 35% 
Carbaryl 85% 
Dimethoate 40% 
Monocrotophus 60% 
Furadan 36 
Parathion E 50 
Chlordane 40% EC 
Methanidaphus 60% WSC 
Marshal 20% EC 
MCPA 
3 - 4 DPA 36% 
Paraquat 24% WSC 
Kasumin 2E 
CoC 50% WP 
Sulphur 80% WP 
Mancozeb 75% 
Folpet 50% 
Captan 80% 
Chlorothalonil 50 WP 
2-4 DNA Salt 80% 
Diuron 80% 
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Discharge of effluent 
The waste water from the installation is discharged by way of 
three outlets. 
7.1 Waste water from 'Dangerous Zone' tank yards (each tank yards 
is completely surrounded by a bund to prevent (any) waste water 
from.going out). 
This water goes through several oil interceptors within the 
tank yards and finally through the interceptor shown in 
Figure 1 before it is discharged into the marshy land. 
(Sampling point 1 . ) . 
7 .2 Waste water from 'Non-Dangerous Zone1 tank yards. This water, 
too goes through several interceptors within the tank yards. 
Before the water finally falls into the Dematagoda Canal, 
City water also is reported to flow into the same drain. 
(Sampling Point 3 ) . 
7.3 Storm water from building sites, filling stations :-
All the above water get6 collected at the Penstock Chamber 
shown in Figure 1, after passing through a few interceptors. 
Oil present in this water is collected once again at. another 
interceptor; before it passes- into the canal. This in reality 
is another Penstock Chamber where aiisecond storm water channel 
is connected to themain line.- Theijoutlet into the river 
sampling point 2 is/in^f Re' J C iorm o f .a bend • below the surface 
of the water to prevent oil getting "into the channel. 
However, due to the turbulence caused by the inflow of water 
from the two channels, oil gets into the outlet. 
7.4 There is no effluent produced in the candle factory. Water used 
for cooling is recycled. 
7.5 No waste results from the lubricating oil plant. Waste is 
recovered as low grade axel oil. The factory floor is cleaned 
with saw-dust. 
7.6 No waste (other than spillages-} occurs in the Ag^o-^ich«B_.cala-f 
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8.1 Analytical Results of the Effluents 
TABLE 1 - CHARACTERISTICS OF EFFLUENT AT SAMPLING POINTS 
pH T 
(°C) 
Suspended 
solids 
(mg/1) 
Oil and 
Grease 
(mg/1) 
COD 
(mg/1) 
Dissolved 
Oxygen 
(mg/1) 
Sampling Pt 1 6.7 - 42 0.4 137 -
Sampling Pt 2 6. 2 29 58 81 124 3.2 
Sampling Pt 3 6.1 27 3 - 31 5.8 
Note 1 - Grab s amples were collected at sampling points 1 and 3. 
Note 2 - Sampling point 2 
- For oil and grease a grab sample 
- For suspended solids - Intermittent sampling. 
- For chemical oxygen demand (COD) - Intermittent sampling 
for 2 hours using an auto 
' • sampler. 
TABLE 2 - IN RIVER (AWAY FROM SAMPLING POINT 3) 
COD (mg/1) - 42 
BOD (mg/1) - 40 
Suspended 
Solids - 4 
8.2 Volume 
As far as it could be verified there is no waste water from, 
the factory; the water in the effluent appears to arise from 
canteen waste water, laboratory effluents and personal usage 
of water, bathing, rain (storm water) etc. Therefore it is 
not possible to quantify the volume of effluent. 
Other Information 
9.1 Tetraethyl Lead 
The alkyl lead (tetraethyl lead) compound is added to 
gasoline to increase its octane number. The compound (TEL) 
may be received at the blending plant in 5 or 10 ton containers. 
The compound is drawn by vacuum from the containers into 
storage tanks. The vacuum is produced by a vacuum pump unit, 
which incorporates a vapour scrubber. The compound is drawn 
from the storage tank into the gasoline stream by an educator. 
The eductor gasoline is delivered by a booster pump (eductor 
pump). Both eductor and pump are filled in a loop from the 
main gasoline transfer or circulating lines. The leaded 
gasoline then rejoins the main stream, i The gasoline blending 
tank is equipped with a suitable jet mixing nozzle. 
9.2 Sludge 
The cleaning of leaded gasoline tanks presents a number of 
problems owing to the toxicity of sludge. The tanks are 
cleaned once in several years and sludge is hurried. Frequently 
the oil is kept in an^ agitated state by transfering it from 
one tank to the other. Sludge from residual oil tanks in the 
Non-Dangerous Zone was previously burried within the compound. 
Presently the sludge is sold for use as a wood preservative. 
9.3 Barrels with residual Pesticide 
Bulk pesticides are imported in barrels. The stock for a 
6 month period is 300,000 to 400,000 liters. The number of 
barrels to be disposed per 6 months is around 1500. The barrels 
are perforated at the bottom and stacked in the yard. Disposal 
of these barrels is a problem. 
9.4 Oil Spillage 
There are nine filling stations of which three are for road 
vehicles and six are for railway wagons. Oil spillages are 
said to mainly occur from the latter, since they are filled 
from beneath. The floor area is made of concrete and when a 
mud accumulates, it is cleaned and used as land fill. 
Effluent 
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10. Observations and Conclusions 
Although the COD of the effluents meet the specifications 
of the interim standards of the CEA, it was noted that the 
Dematagoda ela (away from sampling pt 3) has a BOD of 40 mg/1 and 
COD of 42 mg/1 which, is an indication of biodegradable matter 
present in the ela.. It is also noted that many shanties are situated 
along the river. 
Oil and grease and suspended solids from sampling point 2 
fails to meet the specifications for the tolerance limits for 
industrial waste water discharged into Inland Surface water'(as 
specified by the interim standards of the CEA). 
At the sampling point 2, a temporary oil trap with 
wooden planks are used by the public to collect the oil which is 
discharged into the stream. Due to this operation certain amount of 
black oil is recovered and as a result the amount of oil which 
escapes into the stream is not as high as it might have been. 
Technical assistance was carried out by Mr.S. Surasena and 
Miss Y. Siritunga. 
Mrs. K'.D. Attanayake 
TECHNICAL ASSISTANT. 
Miss T.M.E. vanCuylenburg 
RESEARCH OFFICER 
o 
Mr.W.G. Rajendram 
RESEARCH OFFICER. 
Dr. E.R. Jansz 
DEPUTY DIRECTOR. 
13 July, 1984. 
TMEv/ERJ/dt. 
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Report to : 
The Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo 10. 
17th, September 1984 
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REPORT ON EFFLUENT OF INDUSTRIES 
SITUATED ALONG THS KELANI RIVER 
Report No;- TS:B - 0740 
.(Part XV) 
LEVER BROTHERS (CEYLON) LTd. 
1. Client The Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo 10. 
2fc Reference 
3. Purpose -of 
Study 
Clients letter of 04th March 1983 and our letter 
of 24th October 1983 and the meeting of. 
2nd April 1984. 
This investigation takes the form of a preliminary 
study, 
1. To determine the nature and volume of effluent 
being discharged into the Kelani River. 
,2. To identify problems and areas for future study. 
4. Date of visit 
and sampling The above factory.was visited by the following 
CISIR officers on 2nd October 1984. 
1. 'Mr. W.G. Rajendram 
2. Mrs. K.D. Attanayake 
3. Miss. K. Induruwa. 
5. Background 
Information Location 
The above industry is situated at 258, 
Grandpass Road., Colombo 14, along the San 
Sebastian Canal. The waste water from this 
industry is discharged into the canal. The 
layout plan of the factory is given on Fig. 1 
| / s : Oo: 787 "PLEASE ADDRESS ALL COVERS TO THE DIRECTOR" 
P. O . Box 787 
363, Bauddhaloka Mawatha 
C o l o m b o 7 Sri Lanka 
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6. Products Lever Brothers Ltd. is engaged in producing 
various kinds of products . 
a) Soaps 
(i) Laundry soap :- Sunlight 
(ii) Toilet soaps :- Lifeboy, Lux, Pears 
(iii) Washing powder:- Rinso, Vim 
b) Edible Fats 
(i) Margarine :- Astra, Blue Band 
(ii) Baker's Pats 
c) Yeast 
d) Household Toileties 
(i) Toothpaste : 
(ii) Shampoo 
(iii) Talcum Powder 
- Signal, SR 
7. Outline of processes 
7.1 Soap manufacture 
7-1.1. Raw Materials Coconut Oil, Palm Oil, Rice Bran Oil, Tallow. 
NQTE : Rice Bran Oil is;-used very rarely. 
7.1.2. Pre-treatment 
of raw materials: The fatty raw materials used: may be 
subjected to various pre-treatmente such 
as bleaching, refining, hydrogenation and 
deodorization to meet specific requirements. 
The treatment applied depends, on the charac-, 
-teristics of the particular fat. In the 
above industry for the production of laundry 
soaps only dark oils such as Rice Bran Oil 
are bleached. Tallow is also bleached. For the 
production of toilet soap tallow, coconut oil 
and palm oil usually receive bleaching treatment 
and the tallow may require additional treatment 
such as deodorization. Refining, i.e. removal of 
free fatty acids is not normally applied to 
soap making fats. 
The oil is bleached in order to remove the 
colour. Activated bleaching earth is used as the 
bleaching agent. In the process of bleaching, a 
fixed charge of oil or heated tallow is drained-
into the bleaching chamber, and after the heating, 
of oil to about 30 - 100°C, a charge of bleaching 
earth is drawn.. After the agitation the mixture 
is cooled and is filtered on a plate and frame 
type filter;-press.Filter cake (exhausted earth) 
is washed with hot water to recover the remaining 
oil. The washed earth is dried and disposed as 
solid waste. 
The deodorisation of oil and fats is 
essentially a process of steam distillation, 
in which the relative volatile odiferous 
substances are stripped from relatively non­
volatile fat. 
Soaps are the sodium or potassium salts 
of a range of fatty acids containing 8 - 2 2 
carbon atoms. Salt (Sodium Chlsride) is also 
included in soap^ as an electrolyte to 
increase diffusion and surface orientation. 
Saponification is carried,out in kettle using 
boiling caustic soda. This finally produces a 
neat soap containing 65 - 70 percent soap in 
water. The neat soap is drawn off the top of 
the batch leaving a lower layer of nigre, whieh 
is usually recycled back into the kettle to 
start a new batch . Nigre may be salted out to 
form a low-grade soap when it is heavily loaded 
with impurities. A spent lye containing 7 = 8 
percent glycerine is removed at an intermediate 
stage of 'the process washed in a counter-current 
manner by a solution of brine. Soap is separated 
and glycerine containing brine is conveyed to 
the glycerine recovery system. 
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f-1 
•3 r* 
Laundry soap manufacture - Flow diagram (Fig. II) 
Toilet Soap 
iianuf acture An essential Ifeature
;
 of toilet soap is that ii 
should lather.freeljf in all waters and the raw ^terxals 
should be as free asV possible from odour. Beef tallow 
and coconut oil are'the most desirable materials. The 
flow diagram is given on Fig. III. 
Coconut oil
 pAlkali 
Tallow—3, J, If'i'ater 
Steam- Soap Kettle 
Neat 
Soap 
Chilling 
rolls 
Soap-
Soap 
flakes 
bin 
Colour _ p e r f u m e 8 
Builders | 
Hirer -> Mills 
Packing Presser Dryer Cutter 
Plodder 
Scrubber 
Condenser 
Waste water 
Glycerine sometimes known'as glycerol is 
one of the more commercially important 
polyhydric alcohols. One of the most economical 
and frequently employed methods of producing 
glycerine is from the spent soap lye obtained 
by alkaline saponification of fats during the 
.soap manufacture. The spent soap.r lye contains 
about 4 - 1 8 $ glycerine and the recovery of 
glycerine from the soap remains an important 
operation. The liquid soap mixture is washed 
with brine counter-currently. The neat soap 
is separated. The glycerine in brine solution 
also contains a considerable and variable 
amount of salt, small quantites of caustic 
soda, traces of dissolved soap and certain 
other organic impurities. The solution is 
purified by neutralizing and precipitating, 
dissolved soap as iron soap by the addition 
of appropriate metallic salt. In the first 
stage the solution is evaporated' to a glycerine 
concentration of about 40$ at which point it 
is known as half crude glycerine". A cleaned 
up glycerine solution is evaporated to precipi-
-tate the bulk of the salt and to concentrate 
the solution to so called .80$ crude glycerine, 
Most of the salt is separated by centrifuging. 
The recovered salt after washing and drying is 
reused for salting out new batches of soap. 
Forty percent glycerine solution is fed to 
evaporators operated under a partial vacu.ua 
generated by a barometric condenser. Crude 
glycerine obtained this way will contain 
80 - 84$, glycerine. 
Lever Brothers Ltd. Produce flagarine 
(under the trade name of Astra and Blue-Band) 
and Bakers 1 Fats ; 
Margarine is a manufactured fat that has 
shown a rapid gain in consumption during the 
past few years. Margarine is prepared froa Palm 
Oil, Coconut Oil and rarely from rice bran oil. 
In preparing margarine .the natural fats and 
oils are carefully alkali refined„bleached. 
deodorized and then hydrogenated to the desired 
consistency. The fat is then emulisified rith 
ripened milk. The ripened milk is run intc 
the liquid fat and stirred vigorously. 
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Jtefining of oil : Alkali refining consists of treating 
fats with alkali in order to remove the free 
fatty acids in the form of soap. In alkali 
refining hot oil is treated with a solution 
of an alkali, usually sodium hydroxide. The 
free fatty acids react and form sodium soaps. 
The mixture is allowed to settle and forms 
a layer of neutral oil on top. The soap 
fraction is used in the soap manufacture. 
Bleaching and Deodorizing is carried 
out in the same way as it is carried•.• out 
for soap manufacture. 
7.2.5 Sydrogenation : Hydrogenation consists of adding 
hydrogen to unsaturated carbon - carbon double 
bonds of fatty acids. By hydrogenation 
1
 unsaturated acids are converted into less 
unsaturated and saturated acids andet yields 
a harder fat having higher melting point. For 
this reason it is termed as "Hardening". The 
reaction requires a catalyst. Active nickel 
in the form of flakes are used. Hydrogen is 
produced by the electrolysis of water. Hydro-
-genation of the oils involves bringing -
together liquid oil gaseous hydrogen and solid 
catalyst under controlled conditions of 
temperature and pressure. This process is 
carried out in batch type reactors. Once the 
i hydrogenation is over the oil is cooled,filtered 
to remove the catalyst and sent for the use 
in margarine production. After 25 batches the 
spent catalyst is drumed off and sent for 
reprocessing. When the nickel percentage is 
s - low spent catalyst is disposed as solid waste. 
7.3;' :Household Toileteries i Toothpaste, Shampoo 
These products are imported in concentrated 
form diluted and repacked for consumption. 
: For cooling purposes water is drawn from 
San Sebastian Canal. For processing, the water 
is obtained from tube wells situated inside 
the premisses. 
7.2.2 Bleaching & 
Deodorizing 
Water 
6.1 PTfi-trentmeitt- ^ ™ w materials - Oil Refinery. 
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•3.1 .1 Waste\ water 
3.1.2. Solid waste 
-•2 Soap Manufacture 
p.3 Glycerine Recovery 
In the refinery wastewater originate 
raainly from barometric condensers. Barometric 
condenaate/roni fat pretreatment contain lo« 
molecular weight fatty acids which have been • 
carried over. Before being discharged most of the 
fat particles are removed in the systems called 
catch pots and waterseal tanks. These systems 
function as oil traps. 200,000 liters of 
water per hour is used in the refinery section. 
Most of this water is used for cooling purposes. 
All the waste from the refinery is discharged 
into the fat traps (?ig. I). Soap stock 
originating in the neutralizing operation is 
sent to the soapery for reuse. 
Bleaching'earth from the filter press is 
washed with hot water.,, dried and disposed as 
land fil. Spent catalyst from hydrogenation 
is also disposed as land fill. Spent catalyst 
contains a certain amount of nickel. 
A soap manufacturing works usually include 
many different processes and operations, each 
with their own form of wastewater. The combined 
wastewater from soap manufacture will depend on 
the unit process. Leaks, spills and washings 
from processes are normally subjected to fat 
trap:ping.. In the production of soap mainly the 
cooling waters are discharged as waste water. 
DissPlved soap in the spent lye is recovered 
as Ferric Soap and disposed to a dealer. Most 
of the salt from the spent'lye is recovered in 
the process of concentrating glycerine. 
In the finishing operation water is used 
in barometric condensers for drying operation. 
In soap manufacfeuring section, wastewater 
flows through small oil traps where small portion 
of fats are recovered and recycled. 500,000 
liters of water per hour is used in the manuf ac-
-ture of soap and glycerine recovery. 
The major waste water streams from 
this process are the barometric condensate from 
evaporation of water from first and second 
stage of evaporation. The two condensates are 
normally contaminated with only a low concen­
tration of organic material because large 
volumes of water are used. This effluent is 
discharged into the final fat traps. 
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Lible Fats wastewater originates mainly from 
floor washings. Vias tewaier from thic section 
also pass through oil traps. 
Laboratory affluent Laboratory effluent is discharged into 
the canal without any treatment. 
Canteen affluent This effluent also discharged into the 
canal without any treatment (fig. I). 
Domestic Sewage Domestic sewage is dischargee into the 
main sewer. 
Storm Water Storm, water flows into the canal 
Gil storage tank : ill the oil storage tanks are bunded 
and spills" are collected. 
Washing of Caustic 
Soda Barrels : Once the caustic-soda is removed the 
empty barrels are split open and washed with 
sufficient water. . 
Ultimate Disposal 
of rfaste water : Wastewater from the refinery, edible 
fats, Toilet soap finishing plant (Drain 1 
fig. l) is discharged into the fat. traps. 
There are three circular fat 'traps with a . 
depth of 13' and diameter of 30' connected in 
'!:- series). At .present only two of the -three fat 
traps' are.functioning and the third is 
abandoned. The recovered fats are washed, 
refined and recycled. It was revealed during . 
the visit that the effluent from the fat traps 
is discharged into collection sump (canal 
pond Fig.l) from where it is pumped back 
to the plant for cooling purposes. Wastewater 
. from the rest of the operations are also 
discharged into the collection sump, 
i (Drain 2 Fig. 1). 
Sample Collection : Grab samples were collected from the 
outlet of the fat trap and from drain 2. As 
the visit was carried out during rainy season, 
the samples were collected from these points 
after rainfall. 
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• However samples were collected after an 
hour from the time the rain ceased. A slight 
'dilution is assumed.due to the rain. As most of 
the cooling water is used from the canal a 
sample of canal water also was analysed for 
the comparison of the effluent and the canal 
. water. 
analysis 
' T AHLi;; 1 
: Analytical results are given in table 1 
Results on Effluents from Lever Brothers Ltd. 
PARAi-uiTERS 
No. 1 
Fat trap 
No. II 
Cooling H 20 
No. IJI 
Canal 
" -iOD (mg/l) 
-
162 90 60 
COD (nig/l) • 
.243 113 63 
Ammonical .N (mg/l) 2.2 3.4 2.3 
Total Phosphates Ug/l) ' 0.84 3.0 1 .84 
Phenolpthalein Alkalinity 
(CaC03 mg/l) • Nil Nil Nil ' 
Methyl Orange Alkalinity 
(CaC03 mg/l) Nil 0.048 0.096 
PH 6.95 7.21 6.58 
Oil and Grease (mg/l) 11.5 - -
Total Suspended Solids 55 37 9 
Conclusions Values of, (i) Biological Oxygen Demand of 
both drains, 
(ii) Total Suspended Solids, Oil 
and Grease of the effluent 
from the fat traps 
and (iii) Phosphate content of the 
second drain 
exceed the limits specified by CEA, 
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Interim standards for the effluent to be discharged into inland 
surface waters. Although polluted canal water is used for cooling purposes, 
T h e affluent discharged from Lever Brothers Ltd. containsqdditional 
Tjol-iutants. 
It should also be noted that the volume of effluent is lar^e 
200,0 X) litre/hour in drain i and 500,000 litre/hour in drain 2. 
.-lower ?r, as a part of this water is recycled (from the canal pond) it- is 
f.ot possible to as:-;es:--. exactly how much effluent passes into the canal 
ner unit time'. It is also noted that recycling is carried^without 
treatment so that pollution' load can be estimated using the data given 
above. 
. Siritungr (Mrs K.D. Attanay.'f 
TECHNICAL ASSISTANT 
•ir.) v/.G. Rajiendram Dr. E.R. Janss 
RESEARCH OFFICER DEPUTY DIRECTOR 
17th, October 1934. 
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KELANITISSA POWER STATION 
Report to : 
The Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo - 10. 
26th, October 1984 
"This report is issued for the 
information of the client and 
it shall not be published in toto 
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authority of the Director, CISIR" 
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 REPORT ON EFFLUENT OF INSTALLATIONS 
SITUATES) ALONG THE KELANI RIVER .AND 
COLOMBO WORTH CANALS 
Part XVI 
, 
KELANITI55A PO'rfER STATION 
1• Client • : The Chairman, 
Central Environmental Authority, 
Maligawatte- New Town, 
Colombo — 1 0 . 
2. Reference : Client's letter of 4th March 1983 and our letter 
of 24th October 19S3 and;the meeting of 2nd 
April 1984. 
3• Purpose of 
.study : This investigation takes the form of a prelimenary 
study, 
(i) To determine the nature and quantity of 
effluent being discharged into the 
, Kelani River. 
• (ii) To identity problems and areas for future 
reference. 
4. Date of Visits : The above installation was visited by the following 
officers of the CISIR, on 3rd October ,1984-
1 . Mr. H.L.P. Silva 
. 2. Mr. D.J. Abeyrathe 
3. Hiss. K. Induruwa 
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5. Background 
Inforaation 
5.1 
5.2 
5.5 Outline of 
Process 
6. water Supply 
and Usage 
6.1 Boiler Peed 
Water 
6.2 Cooling water 
Location (a map annexed) 
Layout (annexed). Details of the layout are 
not given - attention being focussed on the 
waste water drainage system only. 
Fossil fuel is used to generate electricity 
at the Kelanitissa Power Station, employing 
eight turbines. 
•Turbine Nos. 
Tyoe 
Steam 
Gas 
02 
06 
Fuel input 
per turbine 
83 lb/min 
130 l/min 
Power Fuel Type 
Output . 
25 MW Lanka furnace 1000 
20 MW Heavy Diesal 
i'ach steam turbine has a boiler where the 
evaperati-on rate is 250,000 lb/h. 
Water is supplied by, 
a) Town supply, 
b) Kelani river. 
25,000 gallons per day is consumed by the boiler, 
obtained from the town supply. This water is treated 
using de - ionizing column prior to use. 
The water obtained from Kelani river is used for 
the cooling unit of the steam turbines, at 30,000 
gal/min/turbitie. River water is pumped and screened 
for removal of grit and suspended solids prior to 
passage through the cooling unit. The whole system 
including discharge pipe line for waste water is 
underground. 
6.3 Wash water : The ion exchange columns used for pretreatment of 
"boiler feed water is subjected to recharge daily 
with A gallons of HgSO (2#) and NaOH (ifo) solution 
and 3,000 gallons of water per regenaration. This 
water is collected to a sump and after pH 
adjustment, is discharged. 
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6.4 Water use for . \ 
domestic purposes : Approximatly 3,000 gallons of municipal water 
is used for bathing and washing purposes. Apart 
• from this, the town water is used by 15 housing 
, units within the premises. 
7. Methods of Waste Disposal 
7.1 Water : Cooling water is disposed by an underground 
v pipe system to Kelani river. 
The.other waste water including storm water is 
disposed of by a surface .drainage system to the 
Kittampahuwa canal which in turn flows into the 
Kelani river. 
7.2 Oil ' : Waste oil consists of used transformer oil,7 
filter washings of air cleaners of gas turbines, 
residual oil from the oil treatment plant. 
These oils are collected into barrels and sold. 
8. Observations and . ' 
Conclusions : Hone of the turbines'were in operation at the 
Kelanitissa Power Station on the day of the 
visit due to.the availability (at that,time) 
• o f hydro—electrical power. Fuel oils t r e r e being 
. • pumped in to the boiler reservoirs, to enable 
the boilers to be fired at a short notice. 
i . 
It"was observed there were oil spillages, at 
many places. Furnace oil; spillages had occured 
near the oil pump: house,' Sue to a? leak in 
the pipe. Some furnace oiiL had flowed in to the 
open drain where water flows into the Kittampahuwa 
canal. Oil spillages could be easily avoided/ 
•if good house keeping is! observed. 
It is advisable to have oil traps near the outlets 
of the open drainage system, near the boundry 
of the site. 
No samples was collected for analysis as the 
turbines were not functioning•(and therefore 
any analytical results could not be of 
significance). 
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In any event although considerable amount of water (see section 
is consumed (and flows out as effluent). It is anticipated that 
the pollution load is not high. The main sources of pollution 
being :-
(i) Oil spillages, 
(ii) Elevated temperature 
and (iii) Domestic waste, 
Further, the power station is not likely to be in daily 
operation in the near future* For reasons given above the report 
was prepared in this form (and not after a detailed study). 
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REPORT • OH EFFLUENT 0? INSTALLATIONS 
SITUATED ALONG THE KELANI RIVER 
c
 AND COLOMBO NORTH CANALS 
Report No:- TS:B - 0740 Part XVII (a) 
CEYLON' COLD STORES - BOTTLING PLANT .COLOMBO 
1. s • Client : The Chairman, 
Central Environmental, .Authority, 
Maligawatte New Town, 
Colombo - 10. 
Rerereuce ' : Client's letters of 4th, March 1933 and 24th; 
October 1983 and the meeting of 2nd April 1984. 
Purpose of Study : This investigation takes the form of a preliminary 
study, 
1) To determine the nature and quantity of 
effluent being discharged. 
i 2) To identify problems and areas for future 
reference. 
4. Date of Visit : The above installation was visited by the 
following officers of the CISIR on 16th, October 1984. 
1) 'Mr. H.L.P. Silva 
2; Mr. D.J. Abeyratne 
3) I-iiss. K. Induruwa. 
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sses 
'•jater Supply .a:ijl 
Treatment Daily consumption of water is 150,000 gallons 
approximately and is supplied by the following, 
l) Tube --rells 
2') Town water 
3) Rain water. 
Part of this water is treated, the amount 
de<oendii:g on the demands of processing.. 
Treatment unit is carried out in the 
following -tanner. 
Got'fle washing; 
Bottling 
Raw water 
F f ° 4 
Ca(0H) p 
Bleaching powder 
Precinitater 
4 
Sand filter 
Carbon filter 
Three equipment with.a capacity of 2,500 g/h, 
are available for the above purpose. 
The used bottles are subjected to wash in 
the following way. 
First, the bottles are rinsed with water, 
dipped in IvaOH 2% solution. Then they are 
rinsed with hot and cold water. 
The concentrated syrup made with ingredients 
are added to the washed bottles, and filled 
with carbonated water. Before packing, the 
bottles are crown corked- Approximately 
15,000 dozen bottles per day are produced but 
production fluctuates according to the" demand, 
222±-£liJ2£££§. • ' hashed fruits are peeled and subjected to 
processing 'orior to packing. For this 
purpose the new bottles ars subject to 
steam sterlization. 
Approximately 55 lb of pulp is used for jam 
making per shift and 2,500 bottles of cordial 
are produced twice a week.. 
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Waste : i). The back -wash water used for regenaration 
of filters of the water treatment plant. 
il) Bottles washed water containing residue of 
alkaline, nature from washes. 
Ill) Floor washings. 
IV) - Solid wash (peelings). . 
V) Sludce from precipitator. 
VI) Process, equipment washings. 
Methods of waste 
Disposal : 1) We were informed that the najor of the ' 
effluent is discharged to Central sewage 
system while a small .portion of .it passes 
in to the Beira Lake.' This underground drain 
could not be traced as a layout plan './as not 
provided. Due to the nature of the' drain,, 
samples could not be collected. 
11) Solid wastes are reaoverl by the CMC waste 
transport system. ' 
0 bs e rv - j , 110ns and 
Conclusions : The layout plan of the factory building, was not 
provided. Therefore we were unable to locate 
the waste water outlets from the factory 
premises to carry out the analysis of waste water. 
Other Information: Boiler - Evaporation capacity is 1000 lb/h. 
, Further work could not be carried-"out due to 
the above mentioned reasons. •. . . .-
(I-'r. / D. J.. Abeyra tne 
TECHNICAL ASSISTANT 
DEPUTY DIRECTOR 
• -^ •~^x.'4 
(fir.) H.L.P. Silva 
' '-'."^SLISAL ASSISTANT 
tsi: <sa: 787 
SOS, sB^^OysQJO £oOs> ®SSo€®-7 § C C = M 
CEYLON INSTITUTE OF SCIENTIFIC AND INDUSTRIAL RESEARCH 
a «sga 
Cables 
QpirfoQua j- 9 3 8 0 7 
Telephone ] 
REPORT ON EFFLUENT OF INSTALLATIONS 
SITUATED ALONG -THE KSLAITI RIVER 
AND COLOMBO NORTH- CANALS 
Report No:- TS:3 - 0740 Part XVII (B) 
E S Y L M COLD STORES - BOTTLING PLANT, KADU*.fELA 
Report 
The.Chairman, 
Central Environmental Authority,. 
Maligawatte New Town, 
Colombo - 10. 
18th, December 1984. 
"This report is issued for the-
information of the client and 
it shall not be published in toto 
or in part without the written 
authority of- the Director, CISIR" 
-PLEASE »OD»€tt ALL COVERS TO THE DIRECTOR" 
"Sags g3.isS4 qaasfa stfsf 6&a e^3" 
Oil ©ci 787 
86S, »£>*<0*9C&B ©aC'ffl ®toaeS>-7 § <»•=» 
C E Y L O N INSTITUTE OF SCIENTIFIC A N D INDUSTRIAL RESEARCH 
163 
H6 » « E § S | B<fS<fieJ<ra<f>fi 
Cables ) CISIR 
1 . 
go" t a i S H o 
Telephone 
'r 93807 
Client 
rtei erence 
Purposes of 
.Studv 
REPORT ON EFFLUENT OF. I N S T A L L A T I O N S 
S I T U A T E D A L O H G THE K E L A N I RIVER 
" iU 'a .C0L0?iB0 N O R T H C A N A L S 
Report No':- TS:3 , 0740 Part X V I I (B) •' . 
C E Y L O N COLD.STORES - B O T T L I N G PLANT IKAPUWELA 
The Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo - 10. 
Client's letter of 4th, March 1933 and our 
letter of 24th, October 1933 and the meeting 
of 2nd April 1934. 
This investigation takes the form of a preliminary 
study, 
(i) To determine the nature and quantity of 
efflusntlhaing discharged" into the 
Kelani River. 
(ii) To identify problems and areas for future 
• reference. 
Date of visit 
a n d Sampling 
Location 
The above installation was visited by the 
follovring officers of the CISIR an. 30th 
October It 984. 
1. Mr. H.L.P. Silva 
2. Miss. X. induruwa, 
3. Kr. S.V.r. Surasena. 
The effluent discharged falls into the 
Kelani Ganga reoortedly by an underground 
drain (which was not seen by visiting 
investigators). 
(map annexed). 
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Spectra::, i f soft drinks is produced,averaging 
15,000 dozen oer ir,y by the combination of the 
foilowii * proc•?r,ses. 
Stock -r Sugar 
bock syrup 
Treated water + Flavours 
Flavoured Syrup 
Preparation of 
Potable wgteg : Approxir,t tel", 20,000 gallons of raw water is treated 
ie.il'' for the above oerpose. 
Firstly, Floculation and chloriation are carried out 
simultaneously, niixir.g raw water with FeSO^ 5% , 
Lime and Calcium oxychloride solutions. This water 
is then passed through both sand and charcoal 
filters,, in order to obtain purified water. 
The filters are b?.ck-washed each day using 4»000 
gallons of water. 
Preparation of 
>.rpor.ated ater; Carbon dioxide generated using "low Sulphur diesel 
?0 16" at the rate of 160 kg/h is added to treated 
water, to make the above. 
Bottle .fashing ': The used bottles (Soap is applied to bottom of the 
~ bottle to ruto smoothly) kept manually on a conveyer 
belt, enter in to series of tanks of solutions,' 
for-washing , as follows. 
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Settles (a) Spray Water 
O I M 
CO 1 A; 
5 - I U 
Since with water 
i 
• (b)-
(c) 
(d) 
"(e) 
Dip in water at 140°P 
> < 
Dip in 
" . 4# a 
Caust 
t 160° 
ic Solution 
F. 
r i 
Dip in 
3# 
Caustic Solution 
at 160°?.. 
r 
Dip in 
3% 
Caustic- Solution 
at 120 Q? 
Prepared-Bottles 
The Strength of each solution is maintained for 
several weeks, and only spray water is'discharged 
continuously. 
:
.vhen sizable amount of pulp (from lables) has 
accumulated in the tank (c) the pulp is removed 
while the solutions are transfered in the 
following manner. 
(C) + (d) "discharge 
ess oi 
Bottling The flavoured syrup and carbonated water are 
introduced to the prepared bottles, in the Filler. 
This is followed by crowing, washing, chilling, 
labelling and packing. 
r Inform?.tion : 
r Supply : V.'ater is pumped through two tube wells at the 
rate of 11,000 g/h and is stored in a underground 
sump of capacity 200,000 gallons. 
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)oinc-stic 
" • O I L E R Capacity 
Approximately 4,000 gallons of water are used 
per day for domestic purposes. 
Steam is generated at the rate of 1,500 lb/h 
using fuaae'e ail". PO. 2"9. 
:"aste Disposal T h e total volume of effluent discharged is 
approximately 32,000 Gallons per day. 
Ji?charge oi 
(i) 
(iii) 
(iv) 
(v) 
Wash "water from bottle washing, 
Back-wash water from treatment plant, 
Discarded alkali solution, 
Floor "wash water, 
Bathing water. 
Each effluent is discharged into a same drainage 
system which extends to a series of settling 
tanks, each capacity of 6,000 gallons. Ad-hoc 
neutralization is carried .out (reportedly once 
a week)'with HjSO^ or HC1. The sedimented . 
particles are subjected to siphoning from time 
to time. 
Layout of the settling tank is annexed. 
disposal of Solid (i) Pulp from bottle washer, 
(ii) Sludge from water treatment plant, 
(iii) Discarded bottle stoppers, 
(iv) Glass from bottle "breakages. 
Except the last named, the other wastes are 
dumped into pits within the premises. The 
a-lass is collected and sold. 
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.Salvias -Analysis • 
j ^vParaiaetsr 
Location^. 
T(°G) 
| 
PH 
I' 
Alkalinity 
(as CaCO, 
COD 
(mg/l) 
Oil & Greese 
(mg/l) 
"vashi.ng Plant 3A.0 11.6 
mg/ i J 
63.2 nm nm 
Inlet to 
settling tank- 32.0 11 .3 nm- nm na 
Outlet from 
settling tank 32.5 11.3 71.5 ! 125 15 
nm - Not measured 
10. Discussion and Cnnri'-ng-i n-ng ' : 
The total quantity of effluent discharged per day is approximately 
32,000. gallons. .It was observed that the pH-o:f the final effluent v:as 
Veil above the stantardL.specification; The values of alkalinity were, 
also high. Neutralization presentely carried out in an ad-hoc manner, 
has to be regularised on a volumetric basis in order to eliminate 
this problem. 
Discharge of oil and greese exceeds the limits and this could be 
easily prevented /by
 g 0 0d.house keeping. 
Degradation of soil, due to dumping of solid waste, would 
eventually lead to ground water pollution, unless handled in the 
proper manner. 
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PART A 
.UID FART B 
OLYLOi; TYRE CORPORATION,ICELAl^IY 
AND liAT/iR TREATMENT PLANT OF TK 
TY3E CORPORATION, BIYAGAKfe. 
1. 1• Clieni The Chairman, 
Central Environmental Authority, 
.••aligawatte ':lev Town, 
Coloabo - 10. 
Reference 
3. Pur'oose of 
.Study 
4. ">^ tq of visit! 
2U: 787 
Client's Letter of 4th, Karch 1933 and our 
letter of 24th, October 1963. 
This investigation takes the form of a 
•orsliainary study. 
1 To determine the nature and voltcce of 
effluent bein^ discharged into the 
ICelani river.. 
To identify probl-TiS and areas of future 
study. 
The Tyre Corporation factory was- visited on 
14th,' November 1934 and the Water Treatment 
Plant on 26th November 1934 by the following 
CISIR officers.-
1 . Mrs. !(.;.'. Attanayaire, 
2. Mr. D.J, Abeyratne', 
3. Miss. K. Induruwa. 
-PLEASE AOOMSS MX COVERS TO THE OIRICTC*" 
....... . f l . . * Q . . . J M ^ W i y 
. P. O. Box 787 
363, Bauddhaioka Manthi 
Cotorobo 7 Sri Laafca 
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PART • A - FACTORY, KELANIYA 
5 Background Information 
{, 5.1 Location 
A. .5.2 Water Supply 
A. PO Waste Water Disposal 
The Tyre Corporation factory is located 
at Kelaniya 9 km from Colombo and 1.5 km 
from the bank of the river. (?ig. 1/ 
Water- is obtained from the Kelani River, 
via a pumping station at Biyagama. 
(See Annex'ure).' 
Waste water from the factory enters an-
irrigation'canal via an open cemented 
channel. (See site plan, Fig 2). The 
'canal divides into two further downstream. 
One ends in the Wattala area and the other 
one ultimately falls into Xelani river about 
two miles upstream from the river mouth. 
Corporation quarters are provided with 
separate septic.tanks and this waste water 
does not enter the canal. 
Outline of the Process 
Tyre and inner tube 
manufacture , s Rubber brought in sheet form, is masticated 
in a internal mixer. Masticated rubber is 
then mixed with other ingredients; Carbon ^ 
black, 'Zinc Oxide, Sulphur, Petroleum Oils 
and Acceleraters in a Banbury mill. The-' 
mixture goes through roller milling machines 
which are water cooled and then through a 
solution of soft soap before it is finally 
air dried. (This soap solution is recycled 
and rarely discharged.) 
The rubber once compounded must be molded or 
transformed into the form of one of;the final 
parts of the tyre. This consists of several 
parallel processes by which the sheeted 
rubber and other raw materials such as cord 
and fabric are made into the following basic 
tyre components; tyre beads, tyre treads, 
tyre cords and tyre belts. 
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Tyre beads are coated wires inserted in the 
pneumatic tyre at the point where the tyre 
meets the steel wheel tin on wfcich it is 
mounted. The tjre treads are the portion of 
the tyre that meets the road surface,; their 
design and composition depend onb the use of 
the tyre. Tyre cords are, woven:?synthe±ic 
fabrics impregnated with rubber; they are 
the body of the tyre and provides the tyre 
with most of its strength. Tyre belts stabilize 
the tyres and prevent the lateral scrubbing or 
wiping action that causes the tread wear. 
In the formation of tyre treads and side wall 
the rubber stock from compounding section is 
fed to a warm up mill and strip feed mill. Here 
the rubber is heated and further mixed.Mills 
are also water cooled to control the temperature. 
The mixing ensures that the final tread will 
have homogenous properties. The stock is then 
fed to an extruder. The tread that leaves the 
extruder as a thin strip, is cut to the proper 
width, cooled in a water trough and cut to the 
proper length and sent to the tyre building 
machines. / 
To produce tyre, cords and belts the .rubber stock 
must be impregnated on.to a pretreated fabric. 
The fabric is steam heated in a cabin and is 
passed through a calendering machine where rubber 
is impregnated in to the fabrici The rubber is 
next cooled by water-cooled drums^ but to the 
proper angle and length and sent to the tyre 
i building. The rubber^usedj.to impregnate the 
! fabric proceeds through.an operation similar to 
that ojf the tread 'process;- It ipasses through 
•warm up roller mills and strip;feed mills which 
are waiter coo lad. In the. processing of rubber 
stock'to b$3$3,the rubber* is;extruded on to a 
series of copper plated steel wires and cut. 
The inner lining for the tyre is formed by 
calendering the rubber stock in a manner similar 
to the formation of cord fabric. It is this' 
inner liner that enables the tyre to be tubeless. 
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The tyre is built up as a cylinder on a 
collapsible, round rotating drum. First the 
inner liner is applied to the drum. Then layers 
of cord are applied. The beads are attached to 
the tyre by folding over the ends of the cord 
fabric. Neat the tyre belt fabric is laid onto 
the cord. Finally the tyre tread is placed over 
the cords and fabric and wrapped around the 
beads. The cylinder is removed. These, called 
green tyres are now ready for final processing. 
The tyre is .molded and cured in an automatic 
press. Here an inflatable bladder bag is inflated 
inside the tyre, causing the tyre to take its 
characteristic doughnut shape. The mold is 
simultaneously closed over the shaped tyre. Heat 
is applied by steam via the mold and bladder bag. 
After a timed, temperature controlled cure the 
press is cofiled, the bladder is deflated via a 
vaccum and the tyre ie removed. In this operation 
high pressure steam and superheated water is 
used. 
Inner tube manufacture is similar to the tyre 
manufacture.. Compounded rubber from Banbury 
mixer goes through a strainer and roller mills. 
The rubber is then fed to an extruder, where it 
is extruded into a continuous cylinder. To. keep 
the inside of the tube walls from sticking to 
each other, talc powder is sprayed inside the 
tube, as it is formed in the extruder. The tube is 
then passed through a water cooling trough. 
Then the talc powder is sprayed on the outside 
of the -tube. Excess powder is ..'collected in a 
dry collection device.. Once extruded the tube 
!is cut to length, the ends are spliced together 
;and a. valve attached. 
!. Sources of Waste water 
'7.1 Factory : Cooling water used in the banbury mills and 
roller mills in the factory collects in a return 
water tank and is recycled. 
The contaminated return superheated water is 
filtered, deaerated and reused in heat exchangers. 
(Soft, deareated water is used to produce 
superheated water). Condensate from heat exchan­
gers and other pure condensate is deaerated 
again and used in boilers. Only the cooling water 
from the cooling trough is discharged occasionally. 
Factory floor 
washings : Mo factory floor washing is done. Dust is 
collected using dust collectors. 
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A.7.2 Pump House Water is stored in three storage tanks. Wa.ter 
used for drinking and fire fighting is passed 
through sand filters and chlorinated. Two 
sand filters are available. Back-wash from sand 
filters enters the canal. 
A.7.3 Water Cooling 
unit 
Cooling water for banbury and roller mills is 
cooled using Ammonia. Cooling water used in ammonia 
condensers passes into the canal. 
A.7.4 Boiler House Three boilers are available out of which two in " 
working order. Pour ion-exchange columns are used' 
to produce soft water. Regeneration of columns 
is carried out once a day using sodium chloride 
solution. The exhausted solution of sodium chloride 
passes into the canal. For each.regeneration 
600 gallons of wash water is used. This water is 
collected and reused. 
Soft water is deaerated" by heating to 93 C using 
steam and condensate and is further heated in an 
econcmiser using flue gas before feeding to the 
boiler. 
A.7.5 Oil Storage area Furnace oil is stored m ' tanks which are bunded. 
Oil drippings from bou.-ers is collected and 
pumped back to tanks. 
A.7.6 Air Compressors Compressed air is used in instrumentation and in 
banbury mills. Two stage compressing is done in 
three compressor units. Cooling water-used in 
these units flows into the canal. 
'"A.7.7. Domestic waste 
water treatment 
plant This water comprises, sewage and domestic waste, 
and is treated separately and discharged 
intermittently into the canal. The'water collects 
in a low lift tank from which it is pumped to a 
high lift tank consisting of a preparatory tank, 
and a humus tank. Compressed air is used to 
aerate the water. From there the water is sprinkled 
on to a biological filter. Water from the filter 
collects in another tar.'-c. Bleaching powder slurry 
is added automatically every half hour into this 
tank before discharging the water into the canal. 
Solid waste is.collected in drying beds. 
Storm water and 
Canteen waste 
water : Storm water and canteen waste water enters the 
canal. 
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I-or.Ios collection 
-*nd an.aivt^ -cal 
Tesultr, ' : Ziab samples were collected on 1984.11 .14 from the 
channel' (see site plan).Results are shown 
in Table 1. 
and 
Table 1 Physical/Chemical Analysis 
of waste water 
Sample 
Ho". 
Parameter Results Tolerance Limits., 
1 COD 1.84 mg/l 250 mg/l ; 
Suspended solids 19 mg/l 50 mg/l 
•2 Oil & grease 4.1 mg/l 10 mg/l 
;i • pH 6.57 6 - 3.5 
Temperature 30°C 40°C 
Another grab sample was collected on 1984.11.26 from 
the channel while the sewage treatment plant waste 
water was being discharged. (Table 2). 
Table 2. Microbial Analysis 
Sample 
, Wo 
Parameter Results 
Tolerance 
Limit 
1 BCD 2 mg/l 30 mg/l 
Total bacterial 9400 
count per ml 
Total coliform 
count per 100, ml 
(h?k) 
1100 
Faecal coliforms' present 
. — ^ — — 
Oarervation and other information : 
3,01 id waste : Returned and refused tyres are left in the backyard 
and sold to a private contractor to be exported. Other'' 
solid waste from the factory is burnt in the 
backyard, about once a month. 
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A.9-2 Sewage Treatment 
Plant ' Drying beds were•overgrown with weeds and 
cleaning is recommended. 
Volume of waste 
water Other than the total usage of water for cooling 
etc., no data was available to evaluate the 
amount of water passing into the canal. 
A.10 Conclusion Most of the parameters are within the tolerance 
limits specified b y CBA for effluents to be 
discharged into inland surface waters. 
The low value of BOD and the high bacterial count 
indicates that even though the treatment of 
sewage is sufficient, the chlorination is not 
effective.' . 
Using the solid waste from factory as landfill 
is recommended instead of burning in the open-
air as burning could be a significant source of 
air -oollution.. 
.4.11 Acknowledgements We wish to thank Mr. P. Subasinghe and 
Mr. K..A. Dharaadasa for their cooperation. 
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yre Manufacture Flow Diagram - Fig. 3 
Internal m i x e r 
r 
Chemicals ^  Internal 
m i x e r J 
Milling ins c h i n e 
r 
Cooling water 
Compounde'd; r u b b e r 
Cooling water 
Inner tube 
manufacture 
Bead formation Cord formation Tread formation 
•lilling machine 
Extruder 
Cutting 
Cooling 
Cooling water 
^ Cooling water 
Milling machine 
Steam 
Calender 
Cooling drums 
Cutting 
Tire building 
1 
Green tire 
i 
Molding and curing 
" S u p e r h e a t e d water 
•Milling machine 
Extruder 
Cutting 
spooling water/ 
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Inner Tube Manufacture - Flow Diagram - Fig. 4 
Compounded rubber 
> 
Stra iner 
illing mpchine 
> i 
Sxtr uder 
Pooling water 
Talc 
Cooling 
Slicing 
Molding and Curing .Steam 
.'Cooling water 
Product Storage 
WATER' TREATMENT PLANT - BIYAGAHA 
3 . 5 Background Information : 
3.5.1 Location : The site is 1.6 km away from the factory and 
on the bank of the Kelani River. 
3 . 5 . 2 'i Jater Supply : Approximately about 2 . 8 million gallons of water 
is pumped-daily. This water is treated with alum 
and lime. About 1.3 million gallons of water per 
day is used in the factory. In addition the 
treatment plant provides water for Vidyalankara 
University and Kelani Temple. 
3 . 6 y-|?Tlf--p-i'pr ^7r)i'-Pig. 5 
Pump House 
Raw water 
Aerator 
Grit removal 
Tank 
Grit 
•> 
Mixing Chamber 
4-
Clariflocffulat 
^tfater 
Storage tank 
rs 
Sludge Sludge Pit ' 
Kelani 
River. 
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Outline of the process : 
B.7 Sample Collection 
B.8 Characteristics' and 
volume of effluent 
B.8.1 Total intake of water to the treatment i s 2,880,000 ga l /day . 
Ho metering of the sludge i s carried out. But according to the 
officer-in-charge of the s i t e , roughly about 17/6 of the tota l input 
goes as waste. In addition waste water from t o i l e t s also goes along 
with this e f f luent . 
B.8.2 Analytical Results ; 
Sample 
No 
Parameter Results 
( i ) pH 6.6 
(ii) Suspended Sol ids 
(af ter standing for 1 h r . ) 1 5 mg/l 
Se t t lab le Sol ids 
(after standing for 1 h r . ) 
. - 1 6 7 mg/l 
:
 (iv) Total Sol ids % \ 187 f mg/l 
(v) Aluminium (as Al) content. • • 1 . 5 7 mg/l 
M Iron (as Pe) content . 0 . 7 5 mg/l 
•(•ii) COD 
. 50 mg/l 
Raw water from Kelani r i v e r is pumped to 
the aerator . Then the- water enters another 
tank provided with ba f f l e s , where coarse 
g r i t i s removed. Prom there the water i s 
directed to a mixing chamber where alum and 
lime i s added. Then the- water continuously 
overflows and i s directed to the storage 
tank. The sludge continuously flows to the 
siudge p i t . 
: Samples were obtained from the sludge p i t . 
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: The eff luent from the water treatment plant 
I s bf the order of 4 x 1(3^ gallons/day. This 
effluent flows into a sludge pit. COD level 
of the effluent i s low and only settlable 
sol ids (from sludge) and Al content is 
r e l a t i v e l y high. However, as the water does 
not d i r e c t l y enter the Kelani river high 
se t t lab le solid content is not considered 
c r i t i c a l . 
f w i ^ ^ ? " ' l n d u^uwa* (Miss) . Y. S i r f c % g a U m s s j . K. indu-uwa
 T , A SPT S fni]j>r 
•rammTRAL-ASSISTANT T^,HMCAL ASblolA&l 
WnTTOTRAL ASSISTANT TECHNICAL ASSISTANT, 
Dr. S . R. Jansz . 
DEPUTY DIRECTOR 
5th, December 1984. 
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1. Client The Chairman, 
Central Environmental Authority, 
Maligawatta New Town, 
Colombo - 10. 
2. Reference Client's letter of 4th, March 1983 and our 
letter of 24th, October .1983. 
3 . ' Purpose of 
Study 
4. Date of visit 
This investigation*takes the form of a preliminery 
study. 
1. To determine the nature and volume of effluent 
being discharged into Kelani-River. 
2. To identify problems and areas .'a? future study. 
The above factory was visited by the following 
CISIR officers, on 26th, October 1984- and on 
3rd, January 1985. 
1. Mrs. K.D.. Attanayake, ' 
2. Miss* K. Induxuwa. 
3. Mr. D.J. Abeyratne. 
5. Background 
Information Location : The above industry is situated at 
760, Baseline Road, Colombo 9,along the Dematagoda 
canal that joins the San Sebastian Canal. 
J? .^nnrc.- ill CMVPl OPES T O T H E DIRECTOR-' 
10/ 
6. Products 
Agrochemicals which include Pesticides, 
Weedicides and Fertilisers. (A list is 
attached). 
b) 
c) 
d) 
e) 
f) 
g) 
h) 
i) 
Detergents 
Paints 
Bubble, Teepol 
Anticorrosive and Aluminium 
paints 
Wood preservatives A and B 
Mosquito Coils 
Thinner 
Bitumen based products. 
Purification of cashew nut shell liquid for 
export purposes is carried out, 
Surfactants. 
7 . Outline of processes »nn waste char^teristics 
7 . 1 AffEO Chemicals 
7.2 Detergents 
Some of the agrochemicals are imported in bulk 
and repacked while in certain cases the raw 
Materials are imported,blended and diluted with 
S t S r water, or a suitable solvent and repacked. 
, g, - Insecticides Aldrin liquid,diluent xylene 
Aldrin powder, mixed with 
Kaolin dust. 
•-Weedicides - M.50, 3.4 TPA, diluent water, 
Fertilizer - Nazi crop, diluent water, 
of. _ 
We were informed/the following procedures..--
No waste occurs other than accidental spillages. 
Whenever there is a spillage it is neutralised . 
with Sodium Hydroxide and is absorbed into Saw-dust. 
Saw dust is collected and burnt in the scrap yard. 
No regular washing of blending vessels or floors is 
carried out. Occasionally blending vessels are 
washed with a solvent which is not allowed,to go 
as waste. 
Bubble : Raw materials are imported in powder 
form, blended in a mixer and,repacked. 
Teepol : Ingredients are imported in liquid form, 
blended and filled into cans. Sweepings • 
from the hubble powder blending section 
is passed in to the scrap yardl Washing of 
floors is carried out - only rarely. 
7.3 Faints. : Grinding of pigment is carried out in a mill. 
Then the pigment is mixed with other ingredients 
in vessels provided with mechanical stirrers. 
7.4 Wood Preservatives : There are two types of wood preservatives, 
W.P.A. and W.P.B. W.P.A is solvent based 
(Kerosene) and W.P.B. is bitumen based.-
7.5 Mosquito Coils : Ingredients are blended in a mixer ; coils 
are pressed out and dried in a separate room. 
2& insecticide is used with other ingredients. 
No solvents are used. No washing is performed 
sweepings goes as land fill with other 
solid waste. 
Solvent brought from CIC is blended-and refilled. 
Solvents used are Xylene, Toluene.KIBC,Butyl 
oxitol and KE-K. 
•No regular washing of vessels or floors is carried out. 
There are four types of products. 
a) Cutbacks - melted bitumen is mixed with a , 
solvent, either kerosene or LAWS. This 
solution of bitumen is'iiSed as a base for 
anti corrosive paints, etc. 
b) 3lown bitumen - .Bitumen is oxidised using 
compressed air to be used as a battery compound. 
c) Emulsions of "bitumen'.--- Bitumen -is. emulsified >> • 
with Sodium Hydroxide and.Hydrochloric acid 
to be used as a-.water^proofing' agent. 
d) Asphaltic compounds-— Bitumen is mixed with. 
short asbestos fibre-to be used as a leak .  
proofing compound. A water tap is kept open 
to wash the bitumen spills (on the ground) 
while it is being transferred into vessels. 
This water passes into the canal via/; 
drain 1 . (see site plan). 
Preparation of bitumen emulsions is carried 
out once a week. After the process, '. 
the blending vessel is washed with about 150 
litres of water. This water passes into the 
canal via drain 1 . 
7.6 *Thinner 
7.7 Bitumen based 
Products 
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7.8 Cashew Nut 
Shell Liquid C. N. S. L. is heat treated for export 
purposes. Sludge from the process is removed 
by a contractor. 
7.9 Surfactant . 
Blending This operation is carried out about once a 
month. After blending the floor is washed off 
and the floor washings passes in to the canal. 
The volume of water used is not known. 
Other Information: 
3.1 Laboratory 
affluents 
8.2 . Drum Storage 
A r e a 
There are two laboratories, one for analysis of 
pesticides and the other for paints and raw 
materials. The pesticide laboratory has a GLC 
unit and the solutions prepared are collected 
separately and burnt. 
Whenever there is a spillage, washing is said to 
be performed after neutralising with sodium hydroxide, 
No regular washing is. carried out. 
8.3 ' Water used for 
bathing 
8.4 Boilers 
Workers are supposed to bathe after work and the 
water used for bathing passes into the canal. 
-Two boilers are available. They are provided with 
built-in ion exchangers. No regeneration has been 
carried out so far. 
8 .5 Solid waste and 
used drums Most of the empty barrels are recycled. Damaged 
ones are left in the scrap yard along with 
plastic cans etc. These with other solid waste 
sis reported to be taken to a site at Sapugaskanda 
to be buried. 
8• 6 Drainage System Drainage system is indicated in the site plan-
according to the Information provided by the 
officers in the factory and the observations made 
by the,team. (Underground drains are indicated as 
dotted lines and open drains as continuous lines). 
In addition to the water originating within the 
premises several more inlets entering drain 3 from 
outside the premises could be seen. These are 
indicated in the site plan as arrows. It was observed 
that major part of the water was originating froa 
outside the premises on the day of the visit. 
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3.7 Solvents used : The solvents generally used in agrochemical 
blending are Xylene, Toluene, LAWS,HIBK and 
. KIBC. 
9. Sampling : Sampling was carried out on. 1985.01 .03. G-Eab 
samples were collected from twoJ points shown 
in site plan. 
10. Analytical Results : 
| Parameter Sample .1. Sample 2.. Tolerance 
limits' 
i 
7.28 6.33 6 - 3 . 5 
I Temperature C 27 26: ,40 
COD mg/l 
i 
198 380,; 250 
.Total Nitrogen 
(mgr/l) — 3-92 _ 
Total Solids (mg/l) 390 864 -
Suspended Solids 
(mg/l) 50 ,. 50 
Total Phosphates 
Ug/l) :V J.,.5. -
Sample 2 fails to meet the tolerance limits with respect to GOB' and 
Suspended Solids. '' 
11 . Observationsand Conclusions : 
Wo incinerator is available. Method of disposal ado.pted is 
adding 5f° NaOE, absorbing into saw dust and burning the dust in 
a barrel in the backyard. 
?or most of the pesticides, incineration is the recommended 
method of disposal, and it should be done in a proper incinerator 
since some are stable thermally and to alkali, e.g. Aldrin (no 
decomposition noted at 250°C) . Also Aldrin is readily converted to 
dieldrin in the environment. Dieldrin is extremely, persistent in 
the environment and is acutely toxic to fieh, mammals etc* 
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As shown in the site plan drain 3 goes through the scrap 
yard. There is a possibility of the damaged barrels and 
cans being washed off into the drain when it rains. In 
the preparation of asphaltic compounds asbestos fibre is 
handled by the workers in the open. Handling of dust in 
this manner can cause generation of dust into the atmosphere 
which will be harmful to the handlers. 
It was observed that many slums are situated along 
the canal. 
5 ^ ^ . . . 
(Miss). Y."Slritunga 
TECHNICAL ASSISTANT. 
(Hiss). K. Induruwa 
TECHNICAL ASSISTANT 
JCY-kU&-»\ A. ~{*ih 
[Mrs). K.D. Attanayake 
TECHNICAL ASSISTANT 
• • • • w • • My • • • • • • • * * 
(Mr). D%J. Abeyxatne 
TECHNICAL ASSISTANT 
1* 
Dr. E.R. Jansz. 
DEPUTY DIRECTOR 
18th, January 1985 
K e i e r e n c j 
Pssticic e manufacturing and toxic materials control encyclopedia. 
Water 
from 
another 
industry 
9. 
1 0 . 
1 1 . 
12. 
14. 
1 5 . 
Bo~; cldfs wall — 
bi.tu-.en 'PI.-int. 
Paint k caahew treatment, plants. 
dooc preservative blend in." suction. 
Agrochemical blundii.^ & filling shed. 
Agro chemical filling sht:d. 
Emergency 3hower. 
Curfactnnt blending section. 
Penol, Agrochenii cal,thinner,teepol 
blending section:1-,. 
Agrochemical filling section 
Bubble industry. 
Paint Laboratory. 
Mosquito coil preparation root.*. 
Pesticide Laboratory. 
KCPA blending plants. 
Jitumen Ovens. 
— Drain 1 , 
— Drain 
— Drain 
C E Y L O N INSTITUTE OF SCIENTIFIC AND INDUSTRIAL RESEARCH 
tSi »ot 787 P. O . Box 787 
363, Bauddhsloka Mavratha 
CeIembo-7 Sri Lanka 
•3 eS jfitJ eS qs!5 
C I SI R Telephone 
93 807 
5986 20 
21248 MININD C E " Attention C.I.S.I.R. 
This report is issued for the in format ion of the client. It shall not be publ ished in toto 
or in part without the written authority of the Di rector C . I. S. I. R . 
REPORT ON EFFLUENT OF INDUSTRIES 
^ T ^ r u T W T i aT.ONft THE KELANI RIVER' 
Report Ho:- TS:B - 0740 (Part XX) 
SYNTHETIC TEXTIIE&.LTD. 
Report to : 
The Chairman, 
Central Environmental Authority, 
- Maligawatta New Town, 
Colombo - - 1 0 . 
29th, January 1 9 § 5 . 
. . . — 1. . . •• . . J - . .MM) ,• - i - " ' ^ . - ' ;,..»;-p 
C E Y L O N INSTITUTE O F SCIENTIFIC AND INDUSTRIAL RESEARCH 
_~; o;bj<x.7 
ee>: 787 
363 3&t4Gh<s>Qim ®J£>» 
P. O . Box 787 
363. Bauddhaloka Mawatha 
Colombo-7 Sri Lanka 
CISIR 
21248 MININD CE Attention C.I.S.I.R. 
£.3 »<5»<a 
Telephone 
9 3 807 
5986 20 
This report is issued for the information of the client. It shall not be published in toto 
or in pan without the written authority of the Director C. I. S. I. R. 
. RSPQRT ON EFFLUENT OF INDUSTRIES 
SITUATED ALONG THE KELANI RIVER 
Report No:- TS:B - 0740 (Part XX) 
SYNTHETIC TEXTILES LTD. 
The Chairman, 
Central Environmental Authority, 
Maligawatte New Town, 
Colombo - 10. 
erence 
pose of study 
tes of visits 
Client's letter of 4th, March 1983 and 
our, letter of 24th, October 1983. 
This investigation takes the form of a 
preliminary study, 
1J To determine the nature and voluseof 
effluent being discharged into Kelani River, 
2) To identify problems and areas of future 
study. 
The above factory was visited on 19th, December 
1984 and 15th, January 1985 by the following 
CISIR officers, 
1. Mrs. K.D. Attanayake 
2. Miss. K. Induruwa 
3.. .Mr. K.H.S. Perera 
4. Mr. D.J. Abeyratne. 
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3acl:grounq. 
L nforiiiat i.on_ 
rroaucts 
Outline of the 
• "^T'i") c- 0 S S 
ileaching 
Location : The above factory is situated a: 
752, Baseline Road, Colombo 9 along Dematagoda 
Canal that joins the San Sebastian Canal. 
Nylons, 100$ Polyester and Polyester-Cotton 
(white, dyed and printed). 
Processing of fabrics from the weaving mill 
as well as from outside is carried out. Processes 
are as follows, 
Scouring; : This process is carried out to remove impurities 
present: . in fabrics. Jiggers are used for the 
' process. Chemicals used in the process are : 
(i) Soda Ash 
1
 (ii) Detergent (inverdine or tegitol) 
After scouring the fabric is washed with water. 
: Bleaching is carried out to destroy the residual 
organic matters and colouring matters that have 
not been removed during scouring. This process 
is carried out only when a material is to be 
left a pure white or to be coloured in bright 
clear shades. Jiggers are used for the process. 
. " Chemicals used in the bleaching process are : 
(i) Sodium Hydrosulfite 
(ii) Soda ash 
(iii ) Detergent 
(iv) Hydrogen Peroxide 
(v) Sodium Silicate 
(vi) Sodium Chloride 
Hydrogen Peroxide is not used on Nylon fabrics. 
After the bleaching process, fabric is washed 
with water. 
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Fabric dyeing is carried out in jigger machines and 
.'•at rivers. 
Jnemicals used, are :-
for Nylons - (i) Acid dyes 
(ii) Acetic Acid 
(iii) Leveling agents (Levegal F.T.3) 
for 100$ 
Polyesters - (i) Disperse dyes 
(ii) Acetic Acid 
(iii) Ammonium Sulphate 
(iv) Dispersing agents (Setamol .VK'.S. ) 
i n , both these cases dyeing is followed by a hot water 
wash, cold water wash and another wash with a small 
quantity of detergent. 
Chemicals used in the dyeing of Polyester-Cotton 
blends are :-
(i) Vat dyes ; 
(ii) Caustic Soda 
(iii) Sodium Hydrosulfite 
In this case bleaching is followed by a cold wash. 
Then the fabric is oxidised with a solution of 
Hydrogen Peroxide and Sodium Silicate. Then another 
cold wash, hot wash and a wash with a small quantity 
of detergent is given to the fabric. 
After dyeing with a particular colour the machines 
are washed. The amount of water used is variable 
(more water is used for washing after dyeing with 
a.deep shade). 
Printing : Screen printing is carried out both manually 
and mechanically. Same types of dyes are 
used as in dyeing. Along with the dyes leveling 
agents and thickners are used. 
At the end of the day screens, squeegees 
etc, are washed. The amount of water used is 
variable. 
Finishing; : Finishing is carried out on the dyed or printed 
material to improve the quality. 
Chemicals used are : 
(i) Organic resins (e.g. Melamine formaldehyde) 
(ii) Softners (e.g. Carbohydrates) 
(iii) Thickners (e.g. Polyvinyl Acetate). 
Sometimes the finishing plant is used for 
dyeing as well. The plant is washed particularly 
, after it has been used for dyeing. Volumes of 
water used is variable. 
Waste water : The exhausted dye baths etc, along with wash 
: water are discharged into drains. According to 
the Factory Manager, all the drains are connected 
to a main.drain, which in turn falls into the 
canal as shown below. 
Factory 
i 
Q 
M.H. 
No.1 
Canal 
Boundary wall 
The drains are all underground. 
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.Other information 
Production : The teaia was informed that the final production 
output as well as the production output in 
. processing departments varies from day to day. 
On the day of sampling, following figures 
were obtained from different processing 
departments. 
Department Production - meters 
Scouring 6000 
Dyeing 2150 
Printing 2300 
* Bleaching process has not been carried out 
and only disperse dyeing has been carried out 
on the day of sampling. 
rrocess water Process water is obtained from three tube wells. 
No pretreatment of the water is done. 
An approximate figure on the volume of water 
used on the day of sampling was obtained from 
the factory manager. 
1 . 
2. 
3-
4. 
5. 
Volume of water (&).' 
10,000 -Jet dyers 
Scouring & dyeing 
in jiggers - 6,000 
Washing range - 7,000 
Finishing plant - 800 
Printing Department - 3>000 
Total 26,800 
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1 0 . Sampling : Sampling was done from M.H. Ho. 1 on 
15th , January 1985 from 10.15 hrs. to 
16.15 hrs. using the Aqua sampler. (Processing 
started around 10.00 hrs.) 
Temperature and pH of the water flow was 
monitored during sampling. 
o o 
Temperature range 35 - 49 C. 
pH range 4 - 10.2 
Volume of composite sample collected was 5950 ml. 
1 1 . Analytical Results: Composite sample was tested for following 
parameters. (Table 1) 
Table 1 . 
Results Tolerance Limits 
pH 7.1 6 - .8.5 
Chemical Oxygen 
Demand mg/1 530 250 
Total Nitrogen 
mg/l 280 -
Amnionical Nitrogen 
mg/l 46.5 50 
Total Phosphates 
Mg/l U 4 •-
Colour Platinum 
cobalt ''units 400 
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Grab samples were collected at approximately 
hourly intervals, composited and analysed for 
following parameters. (Table 2). 
Table 2. 
Parameter Results Tolerance 
Limits 
Suspended solids mg/l 1 50 
Dissolved solids 763 
-
Total solids mg/l 787 -
Oil and grease mg/l 9.6 10 
/' 
Conclusions : The sample fails to .meet the Interim Standards 
of the CEA in respect of COD. Treatment of effluent 
is recommended. 
K. Induruwa 
TECHNICAL ASSISTANT 
Y. SiriS&i^ 
TECHNICAL ASSISTANT 
K.H.S. Perera 
TECHNICAL ASSISTANT 
K.D. Attanayake 
TECHNICAL ASSISTANT 
Dr. E. R. Jansz 
DEPUTY DIRECTOR 
29th, January 1985 
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Refer e-nce 
Purpose of 
Study 
of-visxi 
The Chairman, 
Central -Environmental Authority, 
Maligawatta New Town, 
Colombo - 10-
: Client's letter of 21st, January 1985. 
This 'investigation takes the form of- a 
'preliminary study, 
1. To determine the nature and volume of 
effluent being, discharged into the Kelani 
River, 
2.\ To identify problems and areas of future 
study. 
The Central Transport Board Depot at Peliyagoda 
was visited on 8th, February 1985 by following 
CISIR officers. 
1) Mrs. K.D. Attanayake 
-2) Miss. K. Induruwa 
3) Mr. D.J. Abeyratne 
•r-en's tested wafrftfere submitted by thereat. It was / They were NOT aisled by 
R. cfficers^ TnT report is therefore^ Jimffrl specifically to this /these specimea/s. 
•Sag© 68 aed <fOjjsJ» ©Om <p®d$!*»*g/0ltt&" 
The depot is located at Peliyagoda about 5.? ks 
fron Colombo. 
Por drinking purposes and radiator filling, 
water is obtained from the twwn supply. Water 
for other purposes; bathing, washing of buses 
etc, is obtained from Kelani Ganga. Consumption 
of river water is approximately about 2000 -
3000 gallons per day. 
i'here are three waste water outlets into the 
'.elani River from the depot as shown in the 
site plan. 
Drain (1) - Carries bathing water 
Drain (2) - Carries water originating in the 
bus washing area. According to 
information provided about 15-20 
buses are washed daily and on rainy 
days 30-40 buses are washed. Volume 
of water used is about 25 gallons 
per bus. 
Drain (3) - Carries bathing water as well as 
water originating in the service 
station from washing of tools etc. 
Since this drain travels through the 
service station close to the pits, 
any oil being aprayed in the service 
pits could get into the drain. But 
according to the manager spraying of 
oil is not being carried out. 
Grab samples were collected.from Drain (3) 
(sample i). A sample of river water was also 
collected from one of the taps, (.sample II). 
Sample 
No 
Parameter results 
T pH 6.1 
Chemical Oxygen 
Demand mg/l. 144 
Oil and grease mg/l 452. 
II pH 6.9 
Chemical Oxygen 
Demand mg/l 23 
-• t :-er information 
,v-,r -force : fne total workforce in' the depot is- around 
450 and the number of buses belonging to the 
•ieoot is 68. 
cgillies : Whenever there is a major oil spillage in the 
service station oil is collected and sold. In 
the case of minor spillages the oil is absorbed 
into saw dust. The saw dust collected along 
vrith other solid waste is removed by the 
Peliyagoda Municipal Council once a month. 
'According to the factory manager there is a 
' retail shop adjoining the depot where bulk 
refuse oil is held in storage for sale. 
Conclusion ,' : Although the oil and grease content of the sample 
i is high, it must be noted that the flow of 
, water was very low when sampling was carried out. 
Therefore it is possible that oil accumulated 
in the drain would have been inco<jrprated into 
the sample. Its quantitative 'level is therefore 
not significant. However, the installation of 
an oil trap in drain 3 (after service station) 
is recommended. 
Laboratory work by hiss. X. Induruwa and 
Miss. Y. Siritunga. 
. <Uy^ft^a,rpU m £.J <44^^fir:.... 
•rs. KID. Attanayake Hr. 'V.J. Abeyratne 
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